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(54)Titlc: ARYLUREAS OR ARYLMETHYLCARBAMOYL DERIVATIVES 



(57) Abstract 

Arylureas or arylmethylcarbamoyl 
derivatives of general formula (I) or 
pharmacologically acceptable salts thereof, 
which exhibit excellent inhibitory activity 
against acyl-CoA-cholesterol acyltransferase, 
thus being usefiit as therapeutic or preventive 
agents for various diseases caused by the 
ACAT-inhibitory action, wherein X is =CH- or 
=N-; Y is methylene or imino; R 1 is hydrogen 
or alky!; R 2 is heteroaryl; R 3 is aryl; and R 4 
is hydrogen, halogeno, alkyl, alkoxy, alkyhhio, 

aryl, aryloxy, arylthio, aralkyl, aralkyloxy, aralkylthio, dialkylamino or cyclic ammo. 
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jtc-mu mm.my^^y^mxm^Ltzm. m^^-t^zb\zx^ 
-mxzzizmmzztvxzzo 

E&fcj\ 4t&®(U)iZ&^X. R 4 ri*R 4 cT'&9. X^iS =N- %WT4 
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(Guar, *^isyo&Dt£mmmm\L*mm. *??ua, 

t;HH ; fifacfcL i-r;HI) , »&tf>#£T (mtf, iS-ft«, ft 
\\M<D£*)tz>\u7yitm. Mi-y^f;w;i7^ h\ 8Wk«-$M^;k* 

ttftitm-Vt+toWPj K) , 4t£&(XX)fcAn$V*KC, -C» 

„ ^oMl-fv^fJk ?a;u^^\^$/;k ^nMl7x-;k 7"nA^ 
R7i-;U; JfrSJCWU ^nMi7i-JH -50VTbmi 0°C (JfifiK 

n» i oanBrtssnsra (SfactL 3o#tom3b# 

°c (fcRgtcwu -3o"ic75Moic) t\ i omi5^ (fifactt, 3 0# 

(XXII) *3:(Dlt tfccDXMim^Z d £ i>T'ZZ> 0 

^E2igii, -flfis (xxiii) *m-r&it&fa*wm?*JMT\ T-fe&mm 

)l*?y, ^oa^A, mt&fcmM. 1, 2-J?^aWvo«l:?4Any 

-T« ; JfjgJCtt. ^SB&MbMBffl) , it&to (XXII) %M-fk»J (fflAtf, o 

tuy-iim O^CftMl 4 0°C (fifjfiCtt* 2 0°C7^12 
0°C) T\ 3 0#fS75M5l$fffl Wm\Z\i. ItiffiF&Ztijm Kt5 

^E3IStt, -ASiUXXV) £^t64k&»SS!iS1-£I*iT\ 4k&^ 
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(xxiii) *H»S(xxiv)*WT^k^ifcsi5^-a--5c:fcK«t03fiS$n, *x 

ST***ft£«BfcJ\ -fk^ (XXIII) «ISC^C4Iigt|iI«iCjD7K^?-r6 

mFixmt. hks (xxvii) %wt4^t^»i%i!Jir4xsT\ T^mmm 
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- * a x a ymitr )i*)i>r a oms iz it . mtymm~z\± 
sjss-ersiiisn*. ) ^ii5cm (mar* ^in^t^at^^a, * 

HJ ?A, ^7y**<t*f h V ^A<D£ Vd:*f^k**liil ; fif* 

ctt» **fk»;*-£A7jus-*A, jjc^k^-ry^juTA'^-^AXti** 

tt*"J^-H;9A) i:, - 1 0 0"C dffiSKtt, 10tM5 0lC 

iC J: Ofrtoft^o 

*F2IJIfcL H»S (XXVIII) *W**ft£&fc«!ii'f*Ig-C\ *Stti8SJ 
(fllAff, ^y^y, h)i^-y. *i/isv<D&5ttWl*lfcik*m& 
As/?y, ^nn*u, HEfkft*, l, 2-*?*q;ux*:/© < fc-3ftAny 
Wb§c-fk#*SI» i^jujc— f h7th'o77X V^^yay^t^ 
-tM& ; afBKfcfc. Aay^k^k7K*IS) , fk£&(xxvii) ^Any>ft»| 
(WAJf, ft-i^n?^ ¥<J>^^tji)\u^y\\i^=-)V, H&fk'JX 
it') yoXo^E.^u-yyif) y. K&fk'JX M'J^i^iEAnyy 
4k >J x ^i/i&fk 1 ; ^> ^*s^kv ^cfc^&^s/Aaywk 1 ; x hu 

7i-;U*X7-f ^-0^kK*©J: J 5«:h 'j7x^.MX7-f >-B'\u<yy 

x 2/JHk'J >X&**1f UA^o'J K) - 1 OOt (iiftgic 

fct* 1 0^i5 0iC) T\ 1 O^TOMl Offl (ftfigKfcJU 3 0»i5 

fSF3Igt±, HKS(XXIX)ftWr4^k^l**SKit4IST\ 
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9 1 

(flUfcf* ^v-tfy. hJl/xy, ^L^WJ^fc^S^toMBSk i^tub 
^nn*;^ 0£fb&3k 1, 2-^o^y0,tVj:Anyy 
'(kj^bJcMi, xf-jUi— r;k fh5tFn77>, *?**-Vry<D& 
r;Hl, N, N-i?^fMWl/A7^ K\ N, N - i/p< f-JUT-fe h 7 * h\ N- 

;U*^^KJi;fiTBICtt 4 7SK$) . ^t^tt (xxvui) «;^K*/7Wb 
^F4Igt±, 4k£#J(V) %S!fiif4IST\ tt^(xxix)%jn*#«-r*c 

Gmt. (iv) *sis-r-5^T***. 

BGlIgti, H»^(XXXI)*W1-4^^I*i!lii-r4IgT\ *Stt?aSlJ* 
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N, N-S/^;U7i! h7< h\ N-A-3-)U- 2 - fcfa 'J y; ycDJ;-5^7^ K 
XX) fcfc Kn**/;i,7$:/Xtt*©*I (tfU;U£, ig&& ffi&g, fiHStgOi^ 



y. L°'J^>, 4-V*3-)\,7^J fUi/y, l, 5-?7Wi/?u [4. 3 
. 0] l, [5. 4. 0] 

-t;^, x^y-;k t/^v-;u£><J:-5&7j!/:3-;uii • wm\z 

it. 7)l?-)m) . 4t&® (XXXI) &35c8fl (WAfcL ^fS3c. ffcffh #Iffl©<fc 
JFSCtt, SIB*) 10TOM12 0T} (fifiSfctt, 3 0^J!j 

mi o era t% immn^2 4mm amim. 2mn\Jbmmm) sje^-h- 
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£1©££T (fffSKtt, W^t-^A) , 4fc£&(XXX) ^7>^^A{g ( 
K7:/*~9A» ffK7^-^A©«fc9'5c*^-K>Ki:fi!)iS;fiFaK:ti, TV 
OTC75M6 0T;) T\ 3 0^lffl7iSl OB#ffl (MiCtt. 1 B#|ffl75M5l§|yi) S 

r^K» *>7r-x;u*>K» L±*>0oM. 0, 0' -i^yW;U®EK 
, 0, 0' -VYfrXJMmEfm) t(Dl&(Dft%m&lZJ:r)ftm?Z>££ ; X 
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94 

*m&lz-#t* f%wt*tiim-t& c tied; o» it&vi) (iv) oyn<D--n<Ditm^w 

© 9 t jg£ U T\ £ME L T < 6Mft^£1$7 ^ Wk&^&iSlk* 1/ 
7 $ yit&mzmz C fc**T-# 5o 4) 9-7?© 7 5 Wb£43! (IV) ©ft^ffittli 

C^a^9J*«ES^-t-6 £ £ 5C J: 0 » §BC 9 -?7©7 ^ yit&fo (IV) 09ft 
H&fcL G&<7)IFJ|sMk£#l(XXX) ICiS^T. R l rt*R 'aT'&^k^ (XXXa) £ 

^ (fflA.fcf» ^-tfx ^^u^WiO^SrSS^k*^^ s??o 

)l*?y, ^on*M, MffcJ**, 1, 2-^^Djl/X^®J;yj;y\ny 
Xkj^kTKSH. j.^;uj.-t;u, f h7th'a77X 9 &i 

-r;U|I ; fcHIiCkL x-t;u£1) , HKSC (XXXII) *W"**4'ft£tt& 
R'a-Mg-Z R'a&tfZii, ffl&Lfcfc©fcPSa*%7jrr. ) &*f? 

S^UiT^SSIXtt it R'a-Li (Sf, R'afcL mftbtzbOtWlMm 

£^T. ) *wr£7;u*;u'J^*Afc» -7 8°C7}S5or (fcfj§Kifcj\ 

- 3 01C71M2 OT;) T\ 1 O^TOM 1 OB#|ffl (ftFamtt, 3 OM7^M5Bf 
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ly-My* *i/uv<Dcfc^ftj^b'kS£I> s??a;u 

*fiy y ?aa*;UA, HEfkft*, l. 2-^a^y©J;^4Aayj/ 

<DX -5 ft*" h ; ffSKlfcL Any>fl^bJOS&Xii4r N yg) » 
(XXXIII) fc&ftSl (ffJAtf, ^mM+«>K-W;^o'J K, 

i/ K -*&MBK» • fcT U 5? >«8tt\ ? a AH - fcT 'J 2? > , ZlHfcv y 
#X IHfclEL 1,1, l-hUT-feh^^-l, l-i>t:Kn-l, 
^^K#i/^-3 (1H) (TX-V-^-yM^) ;M{C(1. ?UAS? 

-fj^y, ziHtvy#>x&rx-^-^ytsai) -20^1100 

*C (iKSlCfcL 1 01C7!»M6 0TC) T\ 3 0^M2 4Bff B 1 (fiFSHCtt* 1B# 
ttXtt7;i/*'Jtt©i§£fcL ffiTOLT, i8?RI%»BES£-r<&Ci:K:«fcoTX 

-mx s e tcffls^-r & c t &x * & o 

Uitt, -fk^(xxx) kus^t* r 1 a c (R l b) 3 *mtz>mx'& 
&ttL&m (xxxb) *«ui-r 

ssi ilea, *t^(xxxb)&»Kti-*igT\ xfsmm* ^> 
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-^^fM;^T5 h\ N, N-^^;u7-tr h7 5 h\ N-**;i/- 2- fcT 
ny^y y©J;9&75 Ka;#i8Ktt* ^t^kTKS^) , iMS©#£T ( 

JKK*V*A©«fc5fc7A,rtU#g£&ig* *HJ£ 
A* 'J^Ai|^>h\ *'J*At-7>*$/K©«fc-5fc£K7 

>Jf^^^yynt>75f*, ';^^Avi/^a^\^S/;U75 
K©7;U*>;^K7$ h 'Jif^^V. N-^m^'Jy. fcT'Ji? 

4-$/^^JU7^y fcT «; 1, 5-S/7if fcTS/^a [4. 3. 0] -5 
-J*y. 1, 8-^7ifb:S/^n [5. 4. 0] - 7->>yT-ty0cJ:9&W 
«7 5 *3Hfc-*- h U * A, 7k*ft# 9 A© J: o &7;i/^ 'J #JS*H^h% 
;*fa8Gl±, A'JfAt-^h^fi/K) . -MS (XXXIV) *ftt*tt£tt*» 

a R'b-z (st^K R'bs^zti, ana* u <z) ^ paft»*^-r . ) fc*r-r 

) -5 01CM1 OOX; (MlCtt, 0TOI5 0t) T\ 1 0 #1975^5 
Effi»7ft. l8©£Xg©gfl«Ht&4afcL tfffiKffiot, EJ5at£tt*>e>8 

WX ^ v j&Sft^fcf* 0d*.fcf» Sign, ^A^a^h^^^-fTt^ 

J&tt, ^t^ft(VII) ICfclvt. R 4 **R 4 dT'£0. XA* S =C- 
tZ>mX'$>Z4t&m (Vila) £7J£T'$>£o 

$ J 1 Xg«\ Htt5£ (XXXVI) *W**tt£tt*SBrr 4XgT\ 4 - 7 $ y 
-9-'J^;uK(xxxv)^iXr;Wbf ^cfctCcfcOiifiSSft, fiilBCi*^ 
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mj2xm^ -f&a. (xxxvii) tttz>\t&m*wm-$&xux\ it&mm 
vi) (Dimmer )i* Mt. 77)i*MtRttm£-tz>zt\z£*)mmzh. * 
mat* mmDmmT)2xmtmmiwt>ti^o 

mj3xmtt. — ^ (xxxvni) *mt%4t&m*mm?z>xmx\ T-fc\$m 

;k ^k7ntf;k &4k7n t°;i/Ktt^k-/^>M? ; fiFB»ctt^tr^;Kk^ 
#i) (ftpscii* 5 0°ct!/^i 5 0°o X\ i oftmnm 

BJ4Igfct» ^^(VIIa)^iit^>XST% (XXXVIII) ©*»g(0 

D&mDGxmtmMizft*>££tfvz&o 
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K-mt. tt£tt(VII) KU5l/VC\ R 4 d s R 4 e"C$>0x X*« it =C- £W 
-tZ>mX'hZ>\\L&*fa (Vllb) £SK£-f 6^&T*£>£o 

S5Kiigfcj\ -fl8S (xxxx) %wr-5^tt*S!ji1-5lST-, *?£ttr33ij^ 

>j&j£fi&&£3 ; tmimr^ij >j&j5Sg*B*i£) . tt£4& (xxxvw & 
, -fiss (xxxix) *mtz><t&w imxtt. 1, 4-^3- k^^» 1,5- 

M2 0 0°C (iKgEfct, 5 0°CJTiSl 5 CC) 1 O^lMl 2HI (M 

c » 30 ttmnm smm) s& z c t ^ «t o fTfrn* » 

SSK2IHWU tt&»(VIIb)%l!Bi?- 6I*iT% (Xm) ©*K£©£SI 

d 6 is t mm\zf( 9 c t a*T* s 
**r-g, ji*gft6fcj:» mar* *7A^a7F^7^-TO 



WO 98/21185 PCT/JP97/04053 

99 

Li£&, fk&'&HX) iZ&^X* R 4 a*R 4 fT-£?K X/5>" 2C =C- m 
&£X'3b&<t&fa (Xa) &Miit-&^&T-&&„ 



(xvi) HK^(xxxxi) feWrs^k^HB (CTAfcL n, N-s?*^;u#;u;tt 

-f^D7-fK§) -5 01Cnil 50°C (MiC^ O^MIOO'C) 
T\ 1 OtWIjSI 2mm (JffaKfcL 3 0#|BI75M5ISIB) SCS^-t^C^lC 



^L2Igtt, H»5£(XXXXIII) w-ri-fk^tt'SrisBg-rsxg-c. *k£&(x 

XXXII) 1 0 OOt mmz\±. 2 0 0 < C7!iM2 6 0 o C) T\ 10 

# B37!rM 1 2 M (M iCt± , 3 0 #RSJ75S 3 B#F B 1) £JE5 3 £ C «fc 0 frfc> 



*L3iet±» HI9-S (XXXXIV) fc*jT**k£1**l!Brf*X«T*, 4k&^)(XX 
XXIID^T^^'JtJDTK^fS-r^C^lCckOM^n, *XSl±, IUIBC^mC4 
XgfclilfcCfrfcn*. 

3SL4Xgtt, tt£%(Xa)fcgijg-r£XJiT\ (XXXXIV) <D* 

^r;u^;Mk-r-5ct{cj;0M^n, *xgtt» fiiBJasJ3xat^«ic 
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M»£#i(vi)&tf (xxxvm, ffiBS;*nw*j&\ £*d©tj& [mtf. 4- 

^fJl/f*-2-kKo# S/£J&§«© J: "5 ft 4 - 7JU* JU^tRte 4-T7)l> 
2 - 1 Kn*«/$&§KS§3*ftH:, 5> - 

•t<Xh'J- H28#, H717 H (1985^) (J. Med. Chem. , 28, 717 (1985 
) ) „ y^AJL"ryXh7^7, ^16701 (1956f£) (Chem. Abstr. , 

50, 16701 (1956) ) tSkD^ffi, 4 - ^ ^7 ^£S§Bg, 
4-f^>;^y-2-t Kn#*/£,&§»©j:5ft4-7 , $y'-2-fc Kn**> 

-5 ft 4 - 7 7 ;U4f ;U- 2 - t K u * iy^MMmmmmt, 7-5Xh'j--7>K 
- -iyy^V^-mim (1974*£) (Chem. Ind. , 37 (1974) ) 6- 

52^ H10072 (1958^) ( Chem. Abstr. , 52, 10072(1958) ) ^(D^&Xtt: 6 
-7JbndfS/^L<H6-7^;i/^;i/^^f5/-4- t h'nJri/t: 'J $?>-5-A 
A^yK8S3W*tt, • ^7* • at nt-( ^ 'J • h 'J $ 

20^, 3S1363H (1983*£) (J. Heterocyclic Chem. , 20, 1363 (1983)) H(Cie 
*fc» K*5Ht^(IX). (XVIII) , (XXXIX) Stf(XXXXI) a, &fllT' 
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x ^68H (1963^) : Organic Syntheses, col. vol. IV, 68 (1963k 9 J*—t 
^•^•t-^^-^Uh fS56#. SS3763M (1991^) : J. Org 
. Chem., 56, 3763 (1991)] Clot, g&t£tt£o 

^mmmt&va (i) 5ntto)mm±mm^ti^>mt. mntzr iy)ico a •. 

Km u > a c a t mmftm \z$mt z&mmmofemnm u < ti^im w 
mmmfc<Dfew®mb<i± :: ?mm mz. ^mm) . Tru-mmm® 

wfiz, mmm. m^m. mkmRvmmmz^L. ^m^^^iznmizn 



N- [2- (2 -*?-JU7x~;U) 7ji^-;U] -N'- [2, 2-^*^)1-1 

- (3-bT'jsw ^Db-;u] (P^t^i^ l - 5 ) 

#%0iJ4Ti#6ft/£2- (2-^f-;U7x-;i/) £B§gg (106 mg, 0.5 mmol 
) ir^7i-;U*X*';;UT^K (165 mg, 0.6 mmol) <D^y-\*y (2 ml) ?§M 
\Z, h'>)i^;U7^y (51 mg, 0.5 mmol ) ©^y-tfy (1 ml) ?§}££flSTU 

smmtmistzo z\mz. ^mibxm^>nrz3- (1-7$.;- 

2, 2-i/^fJl/ynf;i/) t*i;S/> (82 mg, 0.5 mmol ) (D^y-fcfy (1 ml) 

?§hs«tu jn^itsfiT. 2. 5^mmnutz 0 fcimmzmmmmi- h u 7 

, mmit&®) (39 mg : IR$21% ) £^fc 0 
247-248t ; 
'HNMIU^h;U (270MHz, CDCl 3 )5ppm : 0.86 0.87 (9H, s) , 1.97 
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RV 2.04 (3H, s), 4.33-4.37 (1H, m) , 5.39-5.42 (1H, m) , 6.02 &0* 6.03 
(1H, br.s), 7.09-7.40 (8H, m) , 7.93-7.97 (1H, m) , 8.27 (1H, br.s), 8.41- 
8.43 (1H, m) ; 

IRX^MU (KBr) cm- 1 : 3333, 1638, 1549; 

7XX^h;L< (m/z) : 373(M + )„ 

N- [2- 3.^)1- 1 -N"- [2 

, 2-^^;u-i- (3-£Ui?;i/) ynif;u] (#1^ 1 - 

3 9 1) 

2- (2-^f^7x^) $m#®©too{^ m^m5?xmt>ntz2- 

M* : 2 1 3-2 1 4 e C ; 

'H NMRX^? (270MHz, CDCUSppm : 0.87 RZf 0.88 (9H, s) , 2.03 
SO 2.08 (3H, s), 4.35-4.43 (1H, m) , 5.47-5.52 (1H, in), 6.12-6.13 (1H, 
m), 7.15-8.43 (16H, m) ; 

IRX^^h;!/ (KBr) cm-* : 3358, 1700, 1663, 1524, 762 ; 
(m/z) : 449(M*)„ 

HM0J3 

N- [4-^h#S/-2- (2-^^;U7 J .-;U) ~?i-~)\A -N' - f2, 

2-y*^JU-i- (3-fc''J^;i/) 7otfJt/| (f$«ti^i#-§- l - 

1 58) 

2- ^MMmOVtty^Z. #3f0l6cTi#£>*lfc4- 
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&fcJR$41X x-ntzo 

2 2 7-2 2 8^ ; 

*H NMRX^? (270MHz, CDCl 3 )6ppm : 0.85 ~Btff 0.86 (9H, s) , 2.00 
RZf 2.05 (3H, s), 3.80 (3H, s) , 4.37-4.43 (1H, m) , 5.31-5.37 (1H, m) , 5 
.79 (1H, br.s), 6.70 (1H, d, J=3. 0Hz) , 6.92 (1H, dd, J=3.0&tf 8.8Hz), 
7.06-7.40 (6H, m) , 7.68 (1H, dd, J=2.8&tf 8.8Hz), 8.29 (1H, d, J=2.0Hz 
), 8.43 (1H, dd, J=1.4&tf 4.7Hz) ; 

IR^^^h;U (KBr) cm" 1 : 3354, 1648, 1537, 1210 ; 

7XX^h;i/ (m/z) : 403(M + ) o 



mm 4 

N- [4-7* h*i/-2- (2 -^f;i/7x^) — N '- f2, 2 

-^p<f-;U-l- (3-fcT'J^) 7W;i/l »UT (0fl^fc£4*#^ 1 - 
19 6) 

2- £,S§$<E>ttfrO}C, #%0i]7bTi§6ttfc4- 

£IK$67% X'Wz 0 
life* : 1 83 - 1 8 5V ; 

'H NMRX^? (270MHz, CDCl 3 )6ppni : 0.85 RXf 0.86 (9H, s) , 0.97 
(3H, t, J=7.4Hz), 1.41-1.55 (2H, m) , 1.71-1.81 (2H, m) , 1.99&tf 2.06 ( 
3H, s), 3.94 (2H, t, J =6.5Hz), 4.36-4.43 (1H, m) , 5.26-5.31 (1H, m) , 5. 
73 (1H, br.s), 6.70 (1H, d, J=2.9Hz), 6.91 (1H, dd, J =2.9^^ 8.8Hz), 
7.06-7.40 (6H, m) , 7.64 (1H, dd, J= 3.0 8.8Hz), 8.30 (1H, d, J=2.0H 
z), 8.43-8.45 (1H, m) ; 

IRX^?h;U (KBr) cm"' : 3355, 1645, 1544, 1206 ; 

7XX^hJl/ (m/z) : 284(M + )„ 
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N- [4-l>*?fr**i/-2- 7x^jU -N'- r 

2, 2-^7-^- l- (3-g'jyju) 7ab°;H VUT (tfi|7rHt£»^ 1 
-3 28) 

2- (2-^^7x-jp) SBSK©ftt>oK, ^msx-m^nrz4-^ 

V*?)V**i/-2- (2-^f-;U7i-;U) $£§»%R|l/^£*\ HJStfljlfc 
m& : 1 9 4- 1 9 8*C ; 

'HNMRT^HU (270MHz, CDCl 3 )5ppm : 0.85 0.86 (9H, s) , 1.97 
&tf 2.03 (3H, s), 4.35-4.45 flH, n) , 5.05 (2H, s) , 5.27-5.32 (1H, n) , 5 
.77 (1H, br.s), 6.77-7.44 (13H, m) , 7.63-7.72 (1H, m) , 8.29 (1H, br.s), 
8.44 (1H, br.d, J=4.8Hz) ; 

IR7>^i>h;U (KBr) cm-' : 3354, 1697, 1649, 1541, 1204 ; 

•7X7s^h;l/ (m/z) : 479(M + )„ 

N- [4- (2-*?-)l,7x.~)l) -N'- [2, 2-z/ 

C3-eu^;U) zfuYZM (mnUt&ym^ 1-674) 

2- (2-^f;!/7xr.;b) £m§Sg<Z>ftfr 9 iC, #^IJ9 bTi#e>ftfc4 - 

- (rStfi^lfi] -.Wc^^v y/*9 J—)\,= 20/1^1 o/i) ^m^TM 

ife£ : 2 4 1 - 2 43°C ; 

'HNMRX^^h;U (270MHz, CDCl 3 )5ppm : 0.87 (9H, s) , 2.00 (3H, s) , 4 
• 38-4.50 (1H,.b), 5.56 (1H, br.s), 6.19 (1H, br.s), 6.99-7.45 (7H, n) , 8 
.26 (1H, br.s), 8.31 (1H, d, J=5.0Hz), 8.37-8.39 (1H, m) , 9.30 (1H, s) ; 
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IRX^^h;!/ (KBr) cm" 1 : 3336, 1703, 1637, 1551, 1415 ; 
7XX^^ h;U (m/z) : 374(M + ) e 



mmm7 

N- [4- (2-^;u7^;u) -6-7x~;m°'j^y-3--ou] - 
n ' - [2, 2-s?^;i/-i- (3-e';i?;i/) »ut (tfij^fc^- 

l#^l-855) 

2 - ( 2 -^fib7x^) £S«<7>ttfc 0 (C, #3*01] 1 0 bT*#6tlfc4 

^P7h^77^- (^^J ?J-)l= 3 0/1*^1 5 

/l) ^^tfilt, $e.lMifW^Sig a B B bT, liM£ti£»83 

H£ : 2 2 6-2 2 9X3 ; 

MI MIRX"*? (270MHz, CDCl 3 )5ppm : 0.88 (9H, s) , 2.04 &tf 2.05 
(3H, s), 4.39-4.50 (1H, m) , 5.56-5.59 (1H, n) , 6.16-6.19 (1H, br.s), 7.1 
2-7.47 (9H, ra), 7.95 (2H, d, J=6.7Hz), 8.28 (1H, br.s), 8.39 (1H, dd, J= 
1.2 ~BlU 4.6Hz), 9.36 (lH.s) ; 

IRX^? (KBr) cm-' : 3335, 1702, 1557, 1532, 1238 ; 
(m/z) : 351(M + +H) 0 



mmm& 

N- [4- (2-^ h^r->7^^JU) - 6 - 7 xn^fcT 'J 3 - -f )l] - 

N'- [2, 2-s?*?-;u- l - (3-bT'jyju) 7afcf;i/| »bT (fjfl^t^tt 
f^l-856) 

2- (2-^Wx-Jl,) $JRS»©ttfc>DK:» #%0U1 1 cT*^e>nfc4 
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HL& : 1 8 0 - 1 8 3 TC ; 

'HNMfU^?h;b (270MHz, CDCWfippn : 0.88 (9H, s) , 3.73 (3H, s) , 4 
.54 (1H, br.d, J=8.4Hz), 5.30 (1H, br.d, J=8.4Hz), 6.31 (1H, br.s), 6.99 
-7.49 (10H, n), 7.61 (1H, s) , 7.97-8.01 (2H, m) , 8.36 (1H, d, J=2.0Hz), 
8.45 (1H, dd, J=LZRV 4.7Hz), 9.03 (1H, s) ; 
UW^h;U (KBr) cm" 1 : 3339, 1702, 1536, 1497, 1247.. ; 
(m/z) : 467(M + +H)„ 

1119 

N- [4- (2-*?-)iy^-;\,) -6-7x^.;ue'Ji?y-3--i';U - 

ty&n i-9i2) 

2 - (2-^f;i/7x 'ScMMmcDKt) <o iz. m^m 1 o b x-mzntz 4 

- (2-^;b7i-;u) -6-7^-;i/f'ji/y-3-*;i/*-y^^ffl(/\ 3 

- (l-T^y-2, 2-V*3-)l,7u¥)l) \£i)*jyo>ttt>i)\Z* #%fj2T 
mt>t),tz2- (1-7^-2, 2-W;^o^) t'U^y^rffl^^S^ 

warn 1 0 

N- [4- (2-^Wx^jb) -6-7x~;ue'jyy-3-^;H - 
NT - [2, 2-^^^;u-i- (4-tf'J^;u) ynbMH 3U7 (fij^b^ 

1-940) 

2 - ( 2 - / f-;b7 * -;u) £S§KcD<ftt> 0 \z. 1 0 b xm^ntz 4 

- (2-^f;i/7x^) -6-7i-;uf;^y-3-*;u^>K'Srfflt/\ 3 

- (i-7$v-2, 2-^^f-;U7*at:-;u) f;^v©^0ic, #%0i]3T- 
%ht\tzA- (1-7^-2, 2-^f-;i/7*atr;i/) try s?:/*bh,v5k*» 
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mmm 1 1 

(S) - (-) -N- [4- (2-Xf-;u7x^;u) -6-7x^;i/b > 'J 

- 3 ;U1 -N'- [2, 2-v>pWU-1- O-fcTUSW 7°a ^ U 
Z («fl^k^ i ft#^ 1-855) 

3- (i-T^y-2, 2-^p<^;uyaf;u) t° •i^xattfrOKi. 

12Ti#6nfc (S) - (-) -3- (l-7^y-2, 2-^f-;U7*ne;u 
) tf»;s?y«rffl(/^a*\ HSS0i|7i:^<D^(CcfcD^ ffi£fi)e44ifcftfc. 

2 4 7-2 50*0 ; 
fiSftJg: [a] o 2 < -3. 5° (c 1, . 

i»i i 2 

(R) - ( + ) -N- [4- (2-^f^7x^b) -6-7x^e'Jgy 

-N'- [2, 2-^p<f-;u-i- (3-bf'jy;t/) t'd^u] 7 1/ 

Z (ffl^b^4ft«-l - 8 5 5) 

3- (i-T^y-2, 2-2?^^;uyntr;i/) try^oDttfcgc, 

1 3fi^)ftfc (R) - ( + ) - 3- (l-7^y-2, 2-^fJb7'of^ 

?y-;u=io/i) fcffli^TttSiu ^65cM^;u^e>Sfe e B LT, mm 

: 2 5 0-2 52°C ; 
JffiftK: [a] D ' 4 +3. 8° (c 1, x?y-;U) . 

USSCT 1 3 

N — [4-i/*?-)\,7z.J -2- (2-^^;U7jl-;L/) 7x-;Ul — N ' - 
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1 -44 2) 

#^l|l 6Ti#6nfc4-i/^f-JU7^>'-2- SB 
§K (255 mg, 1.0 mraol) , ^7i- 'J A-7^ K (0.258 ml, 1.2mmol) 
^cfct^M^f-^T^y (0.146 ml, 1.05 mmol) ^V-tef^ (3 ml) 4^ 3B#^ 

MiisfiT. mn t fee Kmrnz^m 1 b r-mzntz 3 - ( 1 - 7 ^ v - 2 , 

2-i/^^ / iuyaif;U) \t*)*>y (165 mg, 1.0 mraol) titt^MMT* 3 

t^t^iitr, flwi^b^i (393 mg mmmzmtzo 

ifefi : 2 0 1 -207°C ; 

'HNMRX^^h^ (270MHz, CDC1 3 ) Sppm : 0.85 Mf 0.87 (9H, s) , 2.0 
1 2.10 (3H, s), 2.96 (6H, s) , 4.51-4.62 (1H, m) , 5.25-5.36 (1H, m) , 
5.57I1H, s), 6.55 (1H, d, J=3.0Hz), 6.77 (1H, dd, J=3- 0 RZf 9.0Hz), 
7.04-7.49 (7H, m) , 8.35 (1H, s) , 8.46 (1H, d, J=4.5Hz) 0 



nmm 1 4 

N - f 2 - (2-/Wi-Jb) -4- ( 1 -^n 'J v>^;i/) 7x^j^] - 

N' - [2, 2-s^^;u-i- (3-e»JS/;u) ^abf;!/] 9U7 (0i|5jvft-S 

1 -457) 

#^tfl|l 7cTi#e>ftfc2- (2-^fi7i^) -4- 

;u) £B§gg£4-s^f-;u7^y-2- (2 -^;u7^-;u) £m§Sg©tt 

: 1 50- 1 521C ; 
'HNMRX^Hb (270MHz, CDCl 3 )5ppm : 0.85 J&U 0.86 (9H, s) , 1.95- 
2.10 (4H, m), 3.20-3.36 (4H, m) , 4.47-4.55 (1H, m) , 5.26-5.34 (1H, m) , 5 
.52 (1H, s), 6.40 (1H, d, J=2.5Hz), 6.61 (1H, dd, J=2.5 JbXf 8.5Hz), 7. 
05-7.42 (7H, m), 8.34 (1H, s), 8.46 (1H, d, J=4.0Hz) o 
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mmm 1 5 

N - [2 - -4-fU'j;7x^] - N' - [2 

4 7 5) 

#%#IJ 1 8 d ?m?>ntz 2 - ( 2 - J. ?)U7 3. - 4 - ^ JU* 'J y 
g?%4-$^?-;U72-y-2- (2-^3MU7x~;i/) SMB&DttfrOtcffli^ 

BL^: 1 52-1 541C ; 

'HNMRX^h;!/ (270MHz, CDCl 3 )5ppm : 0.86 0.87 (9H, s) , 1.99 
Stf 2.06 (3H, s), 3.11-3.16 (4H, n) , 3.80-3.87 (1H, m) , 4.36-4.50 (1H, 
■), 5.31-5.39 (1H, m), 5.76 (1H, s) , 6.70 (1H, d, J=3.0Hz), 6.93 (1H, dd 
, J=2.5 8.5Hz), 7.03-7.69 (7H, m) , 8.33 (1H, s) , 8.44 (1H, d, J=3.5 
Hz) o 



III 1 6 

N- [2- (2-^^-;U7^-;U) -4-b 0 ^'J *>JVs.=-M — N' - [2 

. 2-^^;i/-i- O-tf'jyjio -fuviAA frur (0ij^t£%#*§- 1 - 

4 6 5) 

1 9 f T*f# e>ftfc 2 - ( 2 - ^ iiJb) - 4 - £^ <l ¥J £S§ 

*K*\ IM 1 3 fcHHSKUT* mflMt£%fcJR$9 9 96T-»fc. 
HL& : 1 7 0- 1 7 9t: ; 

'HNMRX^HU (270MHz, CDCl 3 )5ppm : 0.85 &Cf 0.87 (9H, s) , 1.51- 
1.90 (6H, ■), 1.99&tf 2.07 (3H, s) , 3.11-3.19 (4H, m) , 4.39-4.49 (1H, 
m), 5.30-5.43 (1H, in), 5.70 (1H, s) , 6.76 (1H, d, J=3.0Hz), 6.98 (1H, dd 
, J=3.0 ~BiXf 9.0Hz), 7.02-7.31 (5H, in), 7.39-7.46 (1H, m) , 7.52-7.61 (1H 
, m), 8.35 (1H, s), 8.42-8.47 (1H,«). 
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mmm 1 1 

N- [2- (2-^JU7^;u) -4-^f-;u^^-> , ^-;b1 -N' - [2 
, 2-^f-;u-i- -tW;u] frU7 (ffl^t£&#^ l - 

2 4 6) 

#%«0 2OdT-»6nfc2- (2-^Wx-;i.) -4-^fW$,|f 
H (258 rag, l.Ommol) , ^7x-WX* 'J ;U7S? K (0.258 ml, 1.2mmol)i> 
J;Cfh'JiW5> (0.146 ml, 1. 05 mmol) £ h;i/i> (4 ml) 4^ 1 MJn 

&sarF, mnhtz* m&mzmmm 1 b-r&enfc 3- ( 1 -7 $ y - 2 , 2 

-i//Wa t°;U) ^'J^y (165 mg, l.Ommol) fctTO*., Un&ilfilTF, 1 B# 

*£ H B B 4t£-tfigSKbT< WIHb&«l (325 mg :JR$77»)*#fc. 

Bl£ : 2 0 9 - 2 1 1 TC ; 

'HNMRX^?h;U (270MHz, CDC1 3 ) 5ppm : 0.85 RZf 0.86 (9H, s) , 1.99 
Rtf 2.02 (3H, s), 2.45 (3H, s) , 4.30-4-41 (1H, tar.s), 5.52 (1H, d, J=8. 
5Hz), 6.08 (1H, s), 7.01 (1H, d, J=1.5Hz), 7.03-7.42 (7H, n) , 7.90 (1H, 
dd, J=2.5 MI 8.5Hz), 8.26 (1H, s) , 8.39 (1H, d, 4.5Hz)„ 

mtm 1 8 

N- [4--fv^nifW-2- (2-^;i/7^;u) y*.~)i] -N' 
- [2, 2-5/^;u-l- (3-b°y^;U) :/afc°;kl ^1/7 (tW^t^Bo# 
^1 -2 58) 

#%<M2 1 bT1#6nfc4--r vynejl/^^-2- (2-^fjb7x-;H 
fe&S»%4-^f-;uf-*-2- (2-/^;u7*-;u) £j&§»<z>ttfr 0 fcffi 

= 19/1) fcffll/vrfiHHU H W;^^ f;u-f Jl-A^t> 
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M £ : 1 8 9 - 1 9 1 °C ; 

'HNMRX^?h;U (270MHz, CDCl 3 )6ppm : 0.86 (9H, s) , 1.25 (6H, d, J= 

6.5Hz), 1.99S.^* 2.02 (3H, s) , 3.26 (1H, quintet, J=6.5Hz), 4.29-4.41 (1 

H, m), 5.41-5.60 (1H, m) , 6.10-6.20 (1H, ra) , 7.04-7.41 (8H, m) , 7.99 (1H 
, dd,J=3.5&O t 8.5Hz), 8.24 (1H, s) , 8. 32-8. 41 (lH,m) . 

mmm 1 9 

2- (2-p<f-;U7x^;U) 7xr.;u7-tr K (flJ^fc^flMf 2-23) 

Bt^(0.40 g, 1.56mnol)©$??o;U**y(5 nDjgSSlC^^if 'J ^07^ K (0 
.40 ml, 4.2 unol) fc$?**\A/*;i/A7$ K lflS%J0^ UST* 2 B#flU$t££ U tz 

)1>?U7 J K%lffc*Ufcftx *SM&^n;M?y(4 ml) (C?g/6>U 
#%#U bTl#e>nfc3- (i-T<y-2, 2-^^f-;uya tf'J2?V 

(256 rag, 1.56 ramol) £ b U^;UT^> (0.40 ml, 2.9 nmol) fcjjn*.* ^ST* 

-;i/=2 0 : 1) ^ffl^TSSbt, &#@{*©«Htt&& (0. 54 gj$8 6% 
) fcfllfc. 

*H NMRT^? Ml/ (270MHz, CDCl 3 )5ppm : 0.79 (9H, s) , 2.01&tf 2.04 ( 
3H, s), 3.20 (1H, dd, J=11.5&tf 16.5Hz), 3.37 (1H, dd, J=6.5&tf 16.5 
Hz), 3.84 (3H, s), 4.68 (1H, d, J=9.0Hz), 5.81 (1H, br.t, J=9.0Hz), 6.77 

(1H, d, J=2.5Hz), 6.96 (1H, dd, J=2.5&tf 8.5Hz), 7.02&O c 7.08 (1H, 
d, J=7.5Hz), 7.13-7.40 (6H, in), 8.32 (1H, s) , 8.48 (1H, d,J=4.5Hz)„ 
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1 

3- (i-7^y-2, 2-s?j*f-;u:/Pfcf;u) \LWV 
(la) 3-£An^;ue'j>?y 

*V>A t-7h^>K (74.06g, 0.66mol ) ©hJi/i> (400ral ) fiflftSlC 
, *<^T» 3-7-fef-;i/f;^> (24.20g, 0.2mol) fcSTFLfc. 
Tt, 1 8-?5^y- 6-x-t;U (0.53g, 0.002mol) %m%.Tfr?>, 3 — 
h'^^y (93.68g, 0.66raol ) (7)h;Uxy (100ml ) SgigSrSTFLfc. ZO)£% 
, RtESS* J l 0*COTC'5:-5«t-5K:S5Tiig[%ilfilSUfco S5T**7&» M^T- 
HSWHtftUfc. KlM&tt (300ml ) WHJf £Mbfco *Ji«rft» 

ooomi ) Tttiaiu »e>nfcffliaj*«:*©^awfc^ mm^-k 

(26.73g, I&$82% ) *mtz 0 
StjS : 75-78 °C/4mmHg ; 

'HNMRX^^h;U (270MHz, CDCl 3 )6ppra : 1.36 (9H, s) , 7.36 (1H, dd, J 
=4.7&O c 7.9Hz), 7.99 (1H, br.d, J=7.9Hz), 8.66 (1H, dd, J=1.7 4.7 
Hz), 8.97 (1H, d, J=1.7Hz) ; 

IIW^HU (KBr) cm" 1 : 1681, 1584 ; 

7XX^Hl/ (m/z) : 164 (M*) „ 

(lb) 3- (i-7^y-2, 2-^^^;i/7 p ab°;u) 

mmm%~r. 1 at*H6nfc3 - t^n-f ;be >j 5?> U6.30g, o.i 

mol ) t4rK7^i | )A (31.50g, 0.5mol) 1£**J—A, (200ml ) *$X\ 1 

B#raira*&38Sbfc. msmsL*m^\z\;tz'&. 5%^y^^A-mm (2.i3g, 

O.OOlmol) ^jfJOA. j*J8fflJS40-50 TCT'4iPll0ibfc. 5ffi**7«» o^tCJ: 
fcWttt+h V^ATKrS^ (200ml ) fcjQA, mt*3-\sy (200ml ) T-2MtB 
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ifeO^ji? J-)\s (100ml ) (C?§ib, 7V;Ugg (11. Big, O.lmol) £flOA. 

aau i^y-ju (somi) Tij^ftfrL-c m^-tz>yv)imi& (26.73g, it 

£ : 191-196 °C) %mtz„ C(D7^;i/MiC 1 5%7K^k^ b 'J 7A7j<?§$£ 
(200ml ) *DU^ I^fUV (200ml ) T 2 MtB ^m^M^Mi- 
M 9AT*S8liU MEiMUT, i/a«y7'tt«>11ll^^ (10.51g, W64%) 

'HNMRX^HI/ (270MHz, CDCla) 6ppm : 0.91 (9H, s) , 3.75 (1H, s) , 7 
.23 (1H, dd, J=4.9S^ 7.9Hz), 7.67 (1H, br.d, J=7.9Hz), 8.48 (1H, br.d 
, J=4.8Hz), 8.53 (lH.br.s) ; 

IRX^? (ffltt) cm"' : 3376, 1478, 1427, 1364, 718 ; 

7XX^^ b)V (m/z) : 165(M + )„ 

#%fl!2 

2 - (i-7$y-2, 2-^^;i/7°afc°;i/) bT'jy> 

(2 a) 2- (l-bKP^S/-2. 2 - fcTfr) tf'J^y 

S*^S1MT> 2-t ,| J^*M^^fl:F (1.07 g, 10 mmol ) <Dt 
h7kh'D77> (20 ml ) Jg*C, -7 8tt\ t-^f ;W^i")A^D 
M K©2Mf h5k Fa77y^i (7.5 ml) fcSSTbfc. ft*CMU ft 1 

, gUfcbT. natt&& (o.83g, vsimsmzmtzo 

: 4 8-5 2*C ; 

'HNMRX^MU (270MHz, CDCl 3 )5ppm : 0.92 (9H, s) , 4.28 (1H, d, J= 
7.1Hz), 4.35 (1H, d, J=7. 1Hz) , 7.12-7.21 (2H, m) , 8.60-8.66 (1H, m) , 8.5 
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4-8.57 (1H, m)„ 
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(2 b) 2 - hTAP -f bT 'J y > */ A 
#^J2 at^e>ftfc2- (l-fcKn*$/-2. 2-y^fi^nt» tT 
(0.57 g, 3.45 iranol ) (D^it^^Uy (35 ml ) iSiftKMgT, 1,1,1- 
K >J7-tr h^^-l,l-2?t Kn-l,2-^yX-f ^K^V— ;u-3UH)-^^6'5c 
-SfX-^-fV (Dess-Martin) (1.61 g, 3.80 mmol ) £Jn*., MST* 

3 0#M#Ufc o KE2»7«» &&miZ*--T)l (90 ml ) fcfln*., I mm 
tKSIM^ h (39 ml ) T'&frLfc *j«JSfc*feMaitK* K 'J ^T' 

$asu MEEii^ufcc m^ntztmiz. (5 mi) ^tKn^7$ 

>£|&g (l-04g, 15.03 mmol ) fcftl*.* KJEift&JO&U £)— Sffifcbf^ 
11=5: 1 1 6 - 1 2 01C ; 

'H NMRX^ (270MHz, CDCl 3 )5ppm : 1.21 (9H, s) 7.00 (1H, s) , 
7.18 (1H, d, J=8.0Hz), 7.25-7.29 (1H, m) , 7.70-7.77 (1H, m) , 8.70 (1H, b 
r.d, J=5.7Hz) „ 

(2c) 2- q-7$y-2, 2-y/^;uypfcr;i/) eu^y 

#^IJ2 bt'ie ) n/'ltJf^AiiftiI^i^;-;l/ (3 ml) fcffi (3 ml 

) o^mwzmmL. o°cx^m^. (o.98g, 17.25 bwd ^jpa, 2b#m 

mi- h V *A7)Qs?<Mn;U igft^uvr-fliaibfc. «5tBM%«7j<M^ h u 

(r§a^3U li^fi'^^^-^ 1 0/1 ) ^^tfflibt, i/ 
o-y/tt©HM (0.41 g, JH¥83»£f#fc. 

'HNMRX^HU (270MHz, CDCl 3 )6ppm : 0.93 (9H, s) , 1.98 (2H, br. s) 
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, 3.72 (1H, s), 7.12-7.21 (2H, in), 7.5G-7.62 (1H, m) , 8.55 (1H, br.d, J= 
4.4Hz) ; 

IRX^^h;U (iStt) cm" : 3377, 1591, 1570, 1474, 1434, 797, 752 ; 
-?ZX^Y)V (m/z) : 165(M + ) 0 



#^13 

4- (1-7$; -2, 2 -s?/^;i/-/anMb) 

(3a) 4- (l-bKn*S/-2, bT'jyy 
2 - M >) V y * *s7)Ut t h* (Dttb 4 - tf >; 2? V * V 7 ;u 

£/\*1Ty-ff!«if\Jl/*>6?ftefiUT» £IHfc&ftl*JH$52KT?ftfc. 
fflLfi : 1 1 1 - 1 1 4°C ; 

'HNMRX^MU (270MHz, CDC1 3 ) 5ppm : 0.93 (9H, s) , 2.22 (1H, m) , 4 
.39 (1H, d, J=6.3Hz), 7.22-7.26 (2H, m) , 8.52-8.54 (2H,m) 0 

(3 b) 4- (1-7$; -2. 

2- ( l - t Kn4f2/-2, 2-^f;^of;H tf >j s?ycDft*?0 Jc, # 
%tfi|3 aT-fH^ia/^- (i-fcKn**/-2, 2-S>;f->»u^n tT;i/) tT'J 2? 

51KT-*#fc. 

'HNMRX^Ml/ (270MHz, CDCl 3 )5ppm : 0.91 (9H, s) , 1.65 (2H, br. s| 
, 3.69 (1H, s), 7.23 (2H, d, J=6.0Hz), 8.52 (2H, d, J=6.0Hz) ; 
IRX^?b;U (MtK) cm" 1 : 3299, 1662, 1600, 829, 563 ; 
7XX^^ (m/z) : 165(M + )o 



#^l|4 
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(4 a) 2- 12-^^7x^1 gMiFlM^U 
•* x )*M6L*m> (1-51 g, 5 mmol) t V V > (1.39 ml, 10 mmol 

) (DmtM-isy (10 ml ) r§^tc. 7WftTHJ7Ji/*np<*:/x;u*yK&S;>K 
& (1.23 ml, 7.5 mmol ) MTU OMSJ^-tir/io RiSKTft, 

^Af^b, ffiXA<*-ju** c©*i;*ju*-;u 

^^i/M^fM;i/AT^ K (15 ml ) ICgJEU 

^ (1.02 g, 7.5 mmol) , h'jiW^V (2.1 ml, 15 mmol ) Rtfx h ^ 

Xh^i-UX?^^^^ (0.17 g, 0.15 mmol ) £jJDA, 

1 0 O^T'lfflSJSLvfco gl&il^iif;^*^^ *8fcU ICffiWfcfc* 

SSlUT, ifcttoaKiffc&tt (1.02 g, «90%)%}#fc o 

'HNMRX^Ml/ (270MHz, CDCl 3 )5ppm : 2.07 (3H, s) , 3.61 (3H, s) , 7 
.06-7.98 (8H, m) ; 

IJU^MU (SfcK) cm" 1 : 1733, 1721, 1291, 1253, 755 ; 

V**^* h;U (m/z) : 226(M + ) 0 

(4b) 2- (2-^f-;U7^^;u) 
#^|4aT*M6tl/c:2- (2-^f^7xiJH 3cB§K^Jl/ (1.02 g, 
4.5 mmol) tTKH^k'J ^ A 1 #*ntt (0.57 g, 13.5 mmol ) %* 5> J-)\s (4 
ml) » Thyt Yuyyy (4 ml) RU* (1 ml) (DfitefemzMZ.* 3B#SHlD 

«th^At», «E-c-smLfc. ^-y-y^jp^ f#e>nfcfflfen 

»£: 9 5-9 8*C. 
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#%0I| 5 

2- f2-^fi7x^b) -4-7^;i/g,g.gfBg 

(5 a) 2 . 4 - S? b K a # S/&S#BM 7" 
2, 4-2?t Kn + S/SSSrK (15.41 g, 100 mmol ) fc?nn h 
7> (38 ml, 300 mmol ) ®*9J—i\/ (100 ml) mm*3 0m?31)U&MinLbtz- 

o SJCSffifcSffiBHU 8aHcffEll^;ufcljnA.» laftfflKK^h'J^A*^ 

t#fcc C©ffl3gS*W»^^^-^^*^* J 6HfeabT» tIM<fb£^ (7-43 g 
, I&$63% ) *mtz a 
WL& : 1 1 8 - 1 2 0 *C ; 

'HNMRX^^h;!/ (270MHz, CDCl 3 )6ppm : 3.92 (3H, s) , 5.70 (1H, br.s) 
, 6.36-6.41 (2H, m) , 7.73 (1H, d, J=8,5Hz), 10.98 (1H, s) ; 
IIU^MU (KBr) cm"' : 3344, 1644, 1436, 1282, 773 ; 
7XX^ h;U (m/z) : 168(M + ) 0 

(5 b) i/)ljr* ->3c BSfK* f-A, 

MiW5af#6nfc2, 4-i/t Kn^S/^ftSH*^ (3.40 g, 20.2 
mmol) , ^>^n$ K (2.65 ml, 22.2 mmol) RCfJKK* »J 7 A (3.07 g, 
22.2 mmol ) ©2-^;> (60 ml ) igjfcfc 1 B$fflft]$til3it Lfc„ ^iiKJ: 0 

n^h^7-f- (SIUSSJ : ^^rfy/iiif ;b=2 O/l ) £fJjl/>THSi 
LT. i^a^lT, mMlt&Wl (4.36 g, JR^83W%*#fc.- 
IB* : 1 0 1 - 1 0 3°C ; 

•H NMRX^? h;U (270MHz, CDC1 3 ) 6ppm : 3.91 (3H, s) , 5.08 (2H, s) , 6 
.49-6.53 (2H, m) , 7.32-7.43 (5H, m), 7.74 (1H, d, J=8.8Hz), 10.98 (1H, s 
) ; 

DU^?HU (KBr) cnf 1 : 1668, 1621, 1347, 1251, 1218, 1140 ; 



\ 
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-7XX^ Y)l (m/z) : 258 (M*) 0 

(5c) 4-*V*/A,**l/-2- (2-/^7xXJU &M&m*?-Jl> 

1.29 g, 5.0 mmol) t¥ ] )V>y (0.84 ml, 10.5 mmol) omt^^Uy (10 ml 
) mmz, *^T> h , )y)l*U*?yZ)l>*yMM*y)l (1-30 ml, 7.9 mmol 

h i *i^is^T-Ji«^L/io mm^*m*$mi- h; s 

^^^^f;^M7^ K (20 ml ) \Z.mffiL. 2-^f^7x^K5^ ( 
1.02 g, 7.5 mmol) % h J.^;UT ^ y (2. 10 ml, 15 mmol) &£Ft h h 
'J7x^X7^A7^7A (0.17 g, 0. 15 raraol ) 10 0°CT'l 

7At«it, $$j±mMLfz 0 m$ntzm£mwi*is , )j]V)\s*7j>?u-?h 

VJVi- (^Hti^l : ^t>/ftP^= 1 O/l ) £fflt/vrflSUT\ 
^atbT. H®fb£4* (1.62 g, JR$97%) %t#fz„ 
3fe£ : 73-791C ; 

l HNMRX^K;U (270MHz, CDCU) 6ppm : 2.05 (3H, s) , 3.59 (3H, s) , 5 
.15 (2H, s), 6.80-7.45 (11H, m) , 7.99 (1H, d, J=8.8Hz) ; 
IlU^hJU (KBr) cm" 1 : 1722, 1595, 1249, 1227, 1139, 1005 ; 
-?XX^?V)\s (m/z) : 332(M*)„ 

(5 d) 4-HKa^ry-2- (2-^;U7^;u) ^MMW**)^ 

(1.19 g, 3.6 mmol) J-)V (20 ml ) {C*sflj?U 5%A'?i/ 

V^-fitm (0.38 g, 0.18 mmol ) *1}Q^ 1 SHE^TkS^iimT. SiST'3B# 

^Iffilitt, ^tbt, HM-fk^ (0.83 g, ) Srtflfco 
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Dl£ : 1 0 9 - 1 1 2 °C ; 

'HNMRX^MU (270MHz, CDCl 3 )6ppm : 2.07 (3H, s) , 3.59 (3H, s) , 5 
.41 (1H, br.s), 6.66 (1H, d, J=2.6Hz), 6.85 (1H, dd, J=2.6Rtf 9.6Hz), 
7.05-7.30 (4H, ml, 7.95 (1H, d, J=8.6Hz) ; 

IFU^?h;U (KBr) cm-' : 3262, 1684, 1567, 1283 ; 
(m/z) : 242(M*) 0 

(5 e) 2- {2-*?)iy*=-)\s) -4--7^;U£BgrBg.X^jU 
5 d x-nztitz 4-tKu^>-2- (2-* ^;b7 
(0.33 g, 1.4 mmol) tWity (0.16 ml, 2.0nunol ) ©M^fl^V 
(7 ml) mmz, «Tx h l>7;U*n^vX;!/*y^M7K#) (0.25 ml, 1.5 
mmol ) &i&TU P)SJtT-0. 5B#Pa1it^b/io £J£i§$}CMx?-;t,£fla;l 

, Kimmmm-)- v v 7 ^immxmmm^tz. mmmzmimmi- h v 7 
^«^^fMj^75h' (7 mi) izmmis. y^-^-Mi^m (0.25 g, 2. 

0 mmol) , h'JJ.f-;UT^y (0.57 ml, 4.1 mmol ) Mf h7^Xh'J7x^ 
;i/*X7^>A7i/^A (0.05 g, 0.04 mmol ) &jjDA.s 1 0 0°CT' 1 B#|BJEI5 

(rSftrSSU : ^^ry/mm^)\y= 12/1) «rffl^T«3S!bT» ftHRft&tt 
®£LT, mmi\&to (0-40 g, JR$97%) %f#fc„ 

'HNMRX^HU (270MHz, CDCl 3 )6pptn : 2.12 (3H, s) , 3.64 (3H, s) , 7 
.12-7.68 (11H, m), 8.06 (1H, d, J=8.3Hz) ; 
IFU^I^U [Wtf) cm" : 1731, 1716, 1600, 1290, 1254, 1097, 757 ; 
h;i/ (m/z) : 302(M*) e 

(5f) 2- (2-*?-)l7*=-)l) - 4 - 7 j^JUgJjgfK 
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(0.40 g, 1.3 nmiol) t*mV)1"5k limm (0.28 g, 6.6 mmol) 

? J-)\y (4 ml) , fh7tK077y (4 ml) (l ml) (D^l^iilCjD 

f-;i/T*tftiiib/'Co ttlti^WM^H'^AT^b, MffiHSbT, 

m*mz 0 c0ffi^ia»>'i>a^ify^e>sis a H B bT, <f^t^#i (0.24 g 

, lK*63% ) fcffifco 

1 83- 1 8 4*C ; 
'HNMRT^Ml/ (270MHz, CDCl 3 )5ppm : 2.13 (3H, s) , 7.15-7.70 (11H, 
■), 8.15 (1H, d, J=8.3Hz) ; 
IRX^? (KBr) cm" 1 : 1682, 1296, 760 ; 
7XX^hJl/ (m/z) : 288(M + )„ 

(6 a) 2-MYu*i/-4-*V* is&MMM*-?- )l 
2-t Ko^S/-4-^ h^^i.irK (3.36 g, 20 mmol ) . 1, 8 - S>7 
-tffi/^a [5, 4, 0] -7-^>T-t> (3.04 g, 20 mmol ) Stfa^b^ 
(1.6 ml, 20 mmol ) 07-fc h-HJ;U (40 ml ) r§?&£ flO&SSST 4 M 

*m^xmmLx. mmv>mm\t&m o.64g, $$93% ) %#fc. 

'HNMRX^WU (270MHz, CDCla)5ppm : 1.40 (3H, t, J=7.1Hz), 3.82 ( 
3H, s), 4.37 (2H, q, J=7. 1Hz) . 6.41-6.45 (2H, m) , 7.75 (1H, d, J=9.3Hz), 
11.05 (1H, s) ; 
IRX^hJU mik) cm" 1 : 1668, 1624, 1258, 779 ; 
7XX^^ (m/z) : 196(M + ) 0 
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(6b) 4-/h*S/-2 - (2-^f^7t^) $l§Blxf)l 
£%P6 aT*ft<bttfc2- t h*n*^-4->< h*V£,ElrBgif-;U (0-98 g 
, 5 mmol) £ V l )^?)l>7$.y (1.4 ml, 10 mmol ) CDtg^ f- U > (10 ml ) 
mmz* fttiTF* h ';7;u^a^^yx;i/^ x y^«7K^i (1.2 ml, 7.5 mmol) £ 
8TFU lST-3 0«^Ufc. &Jfcr§$«S^f-ju£Jn;t, eft^K-^h 

5 K (15 ml ) (Cr§fi?U 2-^f-;U7i-;US^K (1-02 g, 7.5 mmol ) , 
h iJif^T 5X2.1 ml, 15 mmol) m?T V V V 7 i^J^X7 4 V A 

(0.17 g, 0.15 mmol ) £in;L, 1 O Ott' 1 B#lffl5i5Ufc. 5iE8$$ 

K8xfi=i5/i) %ffl^rflWBLr, wmwmthx, mmt&® (o. 

94 g, i&*70*) *mtZo 

'HNMRX^h;!/ (270MHz, CDCl 3 )5ppm : 0.95 (3H, t, J=7. 1 Hz), 2- 07 ( 
3H, s), 3.85 (3H, s) , 4.01 (2H, q, J=7. 1Hz) , 6.72 (1H, d, J=2.6Hz), 6.93 

(1H, dd, J=2.6 Rtf 8.7Hz), 7.06-7.28 (4H, m) , 7.99 (1H, d, J=8.7Hz) ; 

IRX^^h;U (miX) cm" 1 : 1706, 1600, 1280, 761 ; 

VXX^? h;U (m/z) : 270(M + ) o 

(6 c) 4-^h^'>-2- ( 2 - * 3-)1>7j-~)1) 
#3f 01 6 b X-m^tltz 4 - * h * 2 - ( 2 - * * SiSli 
*A/ (0.93 g, 3.4 mmol) £ 'J ^ 7 A 1 tffOMs (0.43 g, 10.3 mmol ) * 
(4 ml) x Th7t KQ77> (4 ml) SJf* (1 ml) (DM^t^iZ 

fc. titb^%M«^ h ';«7AT-*asu ffiiiut, fi^Jt%%i#fc. c 

©ffiiffitt*^**y-Wffi^^^e>llfeSL/T, Hgtt£& (0.58 g, 1R$ 
70% ) 
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BL&: 14 9-1 5 Or ; 

l HNMIU^?h;U (270MHz, CDCl 3 )5ppm : 2.07 (3H, s) , 3.85 (3H, s) , 6 
.70 (1H, d, J=2.6Hz), 6.92 (1H, dd, J=2.6 8.7Hz), 7.06-7.29 (4H, m) 
, 8.05 (1H, d, J=8.7Hz) ; 

IIU^?h;U (fttt) cm" 1 : 1671, 1597, 1279 ; 
(m/z) : 242 (M + ) 0 

4-7h*->-2- £B#Bg 

(7 a) 4-7h*t/-2- (2-^Wx^) %!mM*?)l 
&%m 5 d Tlf 4 - fc K n * >>- 2 - ( 2 - * ^;U7 * -;!/) 

(339 rag, 1.4 mmol) ©i?^fWA7^ K (3 ml) gglu *ffiT\ 
TKS'ft^ h U "7A (80 rag, 1.7 mmol ) H^At^f-A, (230 rag, 1.7 mmol) %JH 

mux. msT'i 8B^m#u/So stc«tc i mmmA*ta*.s ra^f-^r- 

(7b) 4-7h*S/-2- (2-^f^7x^) gJHSrig 

#%ffi7ar-^6nfefi±^±Mfc*K<ku^^Ai*iimi (o.is g , 4.2 

mmol) %f h7t KD77> (2 ml) , (2 ml) &(7?k (0.5 ml) © 

LT> 1f»lb£fc (332 rag, 1K$83% ) fcfofc. 
14* : 1 13-1 14t ; 

'HNMRX^HU (270MHz, CDCl 3 )5ppm : 0.97 (3H, t, J=7.3Hz), 1.41-1 
.55 (2H, m), 1.72-1.82 (2H, m) , 2.07 (3H, s) , 4.00 (2H, t, J=6.5Hz), 
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6.69 (1H, d, J=2.6Hz), 6.90 (1H, dd, J=2. 65^8. 6Hz) , 7.06-7.28 (4H, m) , 
8.04 (1H, d, J=8.6Hz) ; 
IRX^MU (KBr) cm"' : 1683, 1593, 1294, 1220 ; 
-7X7.^^ h)l (m/z) : 284 (M + ) . 



^%m5 cVm<btltz4 -^y?));**^- 2 - (2-** A/7 A/) £,t 
SriMf-JU (0.44 g, 1.3 mmol) £ im\t D t •? A 1 i^Wto (0.28 g, 6.6 mmol 
) (4 ml) » Th7kKn77V (4 ml) (1 ml) 

® (0.28 g, JBU£66% ) fc#fc. 

173-1 77t ; 

'HNMRX^^h;U (270MHz, CDC1 3 ) 5 ppm : 2.05 (3H, s) , 5.11 (2H, s) , 6 
.79 (1H, d, J=2.6Hz), 7.00 (1H, dd,J=2.6&tf 8.7Hz), 7.06-7.44 (9H, m) , 
8.06 (1H, d, J=8.7Hz) ; 

IRX^?b;U (KBr) cm" 1 : 1687, 1671, 1593, 1225, 1003, 763 ; 
7XX^^ h)l (m/z) : 318(M*) 0 

(9a) 4- bT'jyy-3-^A/^yBx^;u 

yiif Jl/ (1.51 g, 10 mmol ) ta^^fr^f ;i/X;l/7^ Kfaft ( 
0.10 g, 0.5 mmol) COT h 9 t F07 7 > (10 ml ) ^flStC, -2 0°CT*^d;U 
^171-^ (1.57 g, 10 mmol ) COT h7t Ka77> (10 ml ) Jsi&fr^T 



WO 98/21185 PCT/JP97/04053 

124 

bfc. mfmj^ - 2 ot;t- i o#m# u pss-to- k ;uv^>9 a 

?u>) K©lMf h7tKn77y?§$ (10 ml ) %STFLfco -2 01CT-1 5 
#KI»ftbfc1& 5IEfflJS%» 1 B#IBW>ttT. B^K^SERbfc. 2 0%tB 

^try^e-^^jgffi (50 mi ) *&fcmmzDuz> ffe^f-;i/ (100 ml) Tffi 

tBbfc. fflfcbifc* lfcSSM (20 ml ) SCflBflflfrft* h U ^A7K^fK (20 ml 

y 5/y**1#fc« :offls?tKot';yy*ko-^a7^ (i.5i g, 10 

mmol) *YA,x.y (50 ml ) EiSIBU 2. 5B#lfflfln^$^tM$bfc. KJ£?§ 
?&£&£PU i-r;i/ (150 ml) £ Hg£*K4fc*HJ (83 ml ) % 

fc6nfcffi^&%vy*y;urt9A?OTh^57-f r- (&aj$ftl : 
/S*^l/=3/l) fcffil/VC»53bT, HO (1.65 g, ]Rsf568%)fc*# 

'HNMRX^HU (270MHz, CDCl 3 )6ppm : 1.00 (3H, t, J=7. 0 Hz) , 2.08 
(3H, s), 4.10 (2H, q, J=7.0Hz), 7.03-7.34 (5H, m) , 8.74 (1H, d, J=4.9Hz) 
, 9.16 (1H, s) ; 

IRX^hJU (mt) cm" 1 : 1717, 1589, 1279, 1108, 762 ; 

7XX^^ H;U (m/z) : 241 (IT). 

(9b) 4- (2 fcf'JS?>-3-^^yj| 
#3f#l|9 aTi#6nfc4- (2-^fJb7x^) try 3 -iiJl^yM 

ifjV (452 mg, 1.87 mmol ) £ *BMfc M f- 9 A 1 jjcjfffl* (393 mg, 9.37 mmol 
) **9J—A, (4 ml) , f h7tKa77> (4 ml) (1ml) ©&&i8 

i^iCflDA. 3 Oftfflioa&iSfiltbfc. £Ift5$ICl$££ffi (4 ml) SrflDA, ME 

e>WBHbT\ tlgtt£«l (251 mg, M63% ) XmtZo 
2 0 3-204°C ; 
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'HNMRX^Ml/ (270MHz, CDCUUppm : 2.04 (3H, s) , 7.05-7.33 I5H, 
m), 8.74 (1H, d, J=4.9Hz), 9.00 (1H, s) ; 
IRX^MU (KBr) cm" 1 : 1719, 1271 ; 
7XX^^ b)\s (m/z) : 213(M*) 0 



1 0 

(10a) 4- (2-^^7x^Jl) S?>- 3 

9 a ri#e>nfc 4- (2-^f^7i^JH br>;s?y-3-*;i/JiOK 

(8.67 g, 35.9 nunol ) <DT h 9 t h'077 V (36 ml ) ^»{C-2 0°C 
T'^oKi7x^ (5.91 g, 37.7 mmol ) ©fh7t Kn77> (38 ml ) 

D'J K©2Mf h7t Ko75>r£fl£ (18.9 ml ) fcSSTU -2 Otir- 1 5# 
^D7-Jl/ (9.72 g, 39.5 mrnol ) %h;i/i> (180 ml) L 2 MM&I 

aST*#Ufc. SlEiSSteffiinu i«S#Rft:*-HJ£.Mcig?g (298 ml) % 

gut h «j *A-c-sasu jffiE-eaifSbfc. ^n^M^s/ii 
ssu eH<k^» (8.62 g, «76% ) zmito 

•HNMRX^^h;U (270MHz, CDCl 3 )5ppm : 1.00 (3H, t, J=7.2Hz), 2.12 ( 
3H, s), 4.12 (2H, q, J=7.2Hz), 7.09-7.51 (7H, m) , 7.63 (1H, s) , 
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8.04-8.09 (2H, n) , 9.25 (1H, s) ; 
Htt^MU (MX) cm-' : 1728, 1715, 1591, 1232 ; 
7X^^ Ml/ (m/z) : 317 (M + )„ 



(10b) 4- (2-M-)l7 -6-7x^;Ub: ,| J^y-3-^;i/ 

0aT*W6nfc4- (2- ^Wx^H -6-7x^JK: , ijyy 
-3 (8.62 g, 27.2 mmol ) t^Mit U ^9 A 1 ?KMl (5. 
70 g, 136 mmol) £^y-;U (54 ml ) » f h7t K07^y (54 ml ) J&U 
* (14 ml ) (DS^-^CiDA. 1. 5B#P B 1JD^ja^L/3o &fomm*ME.X'm 
iltU lMfe&M (136 ml) mQX. iSft*f-UVT-ffllfcBUfc. 

at>i-r;U^JnA. ffi&btzmgkttmLLT. mm<t&& (5.30 g, »67 

% ) fcfllfc. 

gfe £ : 1 8 9 - 1 9 1 *C ; 

'H NMRX^? MU (270MHz, CDCl 3 )5ppm : 2.14 (3H, s) , 7.13 (1H, br.d, 
J=7.4Hz), 7.24-7.37 (3H, m) , 7.45-7.53 (3H, m) , 7.63 (1H, s) , 8.04-8.08 
(2H, m), 9.32 (1H, s) ; 

IRX^? MU (KBr) cm" 1 : 1713, 1596, 1536, 1281, 765 ; 
7X^^ Ml/ (m/z) : 289 (M + ) 0 

1 1 

(11a) 4- (2 h^r->7.x^;i/) b' 'J S?y- 6 -^MVg|xfj|/ 
o- h 'j^7^^-)A^n 'J K©ft*>9C 
^9 AJ: 9fi8!Ufc2-* F + ^7i^7^i")A3-^ h'©lMi-f 
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V-hfh-hyhtu^YVyVi- mwm • v/K»if^= 2/ 1 
) fcfflVvcfllWU y »iHl:^«4 0 %T1#f:. 

'HNMRX^HU (270MHz, CDCl3)5 PP m : 1.09 (3H, t, J=7.2Hz), 3.73(3 
H, s), 4.15 (2H, q, J=7.2Hz), .6.90-7.43 (5H, m) , 8.73 (1H, d, J=5.2Hz), 
9.04 (1H, s) ; 

IRX^MU (ifttt) cm" 1 : 1724, 1589, 1278, 1110, 755 ; 

7X^h;b (m/z) : 257 (IT). 

(lib) 4- (2-^K->7x^) -6-7x^l/tf'J^>-3-^ 

4- (2-^f^7x^) try isy- 3 viif^W)!:, # 

3$mi 1 aTi#e>nfc4- (2-^h#->7x-JI/) tr»Ji?>-3-*;U*">K 
i^fcfflfcvC #%0U OafclSHJGKOT, ffl^^ffco 
i/'JA^7A^n?h^77^- (^fcH^HlJ : ^\^-y-V/M^^;l/=5/ 
1) ^i^Tiil, Mft^fclH$8 5K-efl*fc. 

'HNMRX^h-H/ (270MHz, CDClaUppm : 1.10 (3H, t, J=7.2Hz), 3.75(3 
H, s), 4.16 (2H, q, J=7.2Hz), 6.93-7.53 (8H, m) , 7.68 (1H, s) , 8.06 (2H, 
br.d, J=7.9Hz), 9.14 (1H, s) ; 
IRX^hJU (i&K) cm-' : 1719, 1591, 1249, 754 ; 
h)V (m/z) : 333 (M + )„ 

(11c) 4- (2-^h^->7x^) -6-7x^^'Jj?>-3-A 

4- (2-/f;i/7x^;n - 6 - 7x^fl/t >J ^y - 3 - ^Myl^f Ji/ 

(DttfrDlC. #^CT1 lbTi#<!>nfc4- (2-^^i/7x-W -6-7x 

-;ufcr';s?>-3-*A/*yMif-^%ffli/^ Iffll Ob LT, ffi 

i&ittriyy/**;-^ i o/i ) %ffli>rfli«ib» $<o»c-r'v^nt:;u 
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8l£: 1 5 8- 1 63T: ; 

'HNMW^hJU (270MHz, CDCl 3 )5ppm : 3.75 (3H, s) , G. 93-7. 55 (7H, 

in), 7.70 (1H, si, 8.05 (2H, br. d, J=7.9Hz), 9.20 (1H, s) ; 

IRX^Ml/ (KBr) cm-' : 1699, 1593, 1249, 763 ; 

h;U (ra/z) : 305 (M*) 0 

1 2 

(S) - (-) -3- (i-7$y-2, 2-^Zf-;i/7ge;i/) £>)i/y 

^mibxmzntz (±) -3- (1-7^-2, 2-9*^)\,7uV)i 

) tT'/s? y (0.84 g, 5.15 mmoDfcD- (-) (0.77 g, 5.15 mmol) £ 

. tfj-bimi) fc*(zii) ©S£S«K:iina&UT?8jBU isttibfci 

» ffifflLfcfellfeiiBlUT* £Sfl:£&l©D- (-) -fB5lt«(0.74g) 

o £ tltt 15% (10ml) tmit + Uy (20ml) ©I^illt^ «# 

IfedS: 4 7-4 9X3 ; 

JSBtfi: [a] d 24 -1.9° (c 1, ^^y-;U) „ 

#%0H 1 3 

(R) - ( + ) -3- (l-7^y-2, 2-i>^^JI/^ab , ;U) \L*)Vy 
#^l]l 2iC£t/Vt, (S) - (-) -3- ( 1 - 7^-2,2-2?** 
;u-/nf;u) e «; 5? D - (-) -iBEMtg (0. 74g) fcitULT, fltettfcii 
ja«r«ET-»«bfc. £<^M£15%*ttV-^*^(10ml) tmt**l'V 

MmDom&mmizmwL. ^it^^uym^mbtzo zomttr^yM* 

»Mth'J^«U, «Effl»Ut\ *SIH4©Sg«l(0.48g) £*#fco 
CML- ( + ) -f@E6t(0.44g, 2.93iranol) ££t>\Z. S-fofr 
HSISit^Oh- ( + ) -®5»E(0.74g) ^1#fco £ft%15% 
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HUT. ISH'ttO}! ffi^b^l (0. 36g, iR$43%)**#fc. 
»£: 48-49. 5^C ; 
Jlftg: [a] D 24 +3.4° (c 1, **J-M . 

1 4 

(R) _ (h-) - 3 - (i -7^7-2, 2-^^^;uyneju) £'J^> 
55»lfebT, D- (-) -®EK©tt*>9K:L- (+) -iBE»%Bft\ 
#%0ljl 2 feplttGLTx #%«HbTf6nfc ( + ) -3- (i-r^y-2 

mm 1 5 

( S ) _ (_) -3- (i_7^y-2, 2-^f;^p^) bf'js?y 
#$££|J£LT\ L- ( + ) -SEK©ftt>OKD- (-) -fBE»«rffltv # 

#011 3 tmnizLx. &$mi ^xm^ntzum^mm^^mrz. 
1 6 

4 - s? * ^;uy $ y - 2 - (2-p< f-;u7 ^ju) £B#B§ 

(16a) 4-7S7-2-l:Ka^^lW^ 
4-T5y-2-tHn#J^c ( |Si <D * 9 J - )l (670ml) WSMZ 

mm. (33mi i^jQA, 6 4«fiHijisrF, mnbtzo m»mzmmb, mzmz 

3g) £l#fc<, 
11* :1 19-12 0*0 ; 

'HNMRX^HU (270MHz, CDC1 3 ) 5ppm : 3.88 (3H, s) , 4.10 (2H, br.s) 
, 6.15 (1H, d, J=7.5Hz), 6.16 (1H, s) , 7.62 (1H, d, J=7.5Hz) 0 
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(16b) 4-7^y-2-^> S/3c&grSB 

(16a) X%t>ftZ>4-7^J -2-t F u * i/^HMM * ? )^ (4. 
7g) , mt^yV)^ (2.31ml) £J:O t £»* , ;'J>A(9.75g) *£fcN. N-S>p< 
f-;i/7-trh7^K (50ml) £8 0°CT* 1 6|F«lfc. SiE«%Mx^;U4: 

tu-vifjyi- m\s<m ■ AJfty/itiif^= i/i ) %ffl^T»ia 

"t 4 C £ \Z J; 0 . teSttOffla-fk^l* (2. 94g) *ntz 0 
m&- 1 26- 1 28°C ; 

•HNMRX^Wb (270MHz, CDCl 3 )5ppm : 3.84 (3H, s) , 4.02 (2H, br.s) 
, 5.12 (2H, s), 6.23-6.26 (2H, m) , 7.26-7.41 (3H, m) , 7.50-7.53 (2H, n) , 
7.77 (1H, d, J=9.0Hz) o 

(16c) 4 - i/^ f-Jl/7 S J 3?J&M* 

#%P (16b) X-n^tltz 4 - 7 ^ J - 2 -^V S?^4f ^Ili^ f-^ 

(i.2o g ) % mt*?)\s iQ.mmi)jkVim*m-}-hWJ± u.57g» 

f-;U»;y»h>J^^ (20ml) 1 3 0iCT'2l$|yB*#Ufc. KfcmZffiM*- 

095mg) fcfllfc. 
Hl£: 8 1-8 3TC ; 

'H NMRX^ (270MHz, CDC1 3 ) 6 ppm : 3.00 (6H, s) , 3.85 (3H, s) , 5 
.19 (2H, s), 6.18 (1H, d, J=2.5Hz), 6.28 (1H, dd, J=2.5 &tf 9.0Hz), 7.2 
9-7.41 (3H, m), 7.54 (2H, d, J=7. 5Hz) , 7.84 (1H, d, J=9.0Hz) o 

(16d) 2-t KP^j/-4-S?*?-JU7gygMrlMf-;i/ 
#3ffW (16c) T*^'c>nfc2-^^i/;U^^>'-4-i/^^;i/75>'$Bir 
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Kpt^U (99fag)fc 5 96^9 S?£A8SS. (500mg) **5>J-)l (10ml) 4\ * 
***X^HmT^ 5 Ot:r- 1. 5Elli]tt#b/!:. M&&ii£bfd3t «*%«E 
»*UT, SSttafiTOteto (618mg)fcftfc. 

&£: 8 2-8 3X3 ; 

l HNMRX^^h;U (270MHz, CDC1 3 ) 6ppm : 3.02 (6H, s) , 3.88 (3H, s) , 6 
.14 (1H, d, J=2.5Hz), 6.21 (1H, dd, J=2.5 mi 9.0Hz), 7.65 (1H, d, J=9. 
0Hz) o 

(16e) 4-V*?-)lT^J -2- {2-**fry =.~AA ^MMM*? 

2k 

2- t Kn*S/-4-* h#^JS§Mxf-;u©^t>9C #%0J (I6d) 

, #%#u (6b) fcR»cbr, *a^6ett*i#fc. coffi^fcfcs/'j 

ffiS^ C \Z J; 0 , ttWjfttttti: LT«HWt#l3BfclK$9 9 %Ti#fc 0 

'HNMRX^HU (270MHz, CDCl 3 )Sppm : 2.08 (3H, s) , 3.03 (6H, s| , 3 
.58 (3H, s), 6.42 (1H, d, J=2.5Hz), 6.66 (1H, dd, J=2.5 &tf 9.0Hz), 7.0 
8-7.16 (1H, m), 7.16-7.30 (3H, m) , 7.97 (1H, d, J=9.0Hz) o 

(16f) A-VtrfrT^J -2- (2-*?)l7 

(16e) T^e>nfc4-^^f-;U7$y-2- (2-^fJl/7i^l/ 

) Sense**-*' (827mg)t*^v^Ai*flm) (i.28g) ( 

6ml) . f h7th'n77> (6ml) (1- 5ml) OM^mM^X' 2 4 MM 

38£bfc. E(c»«%fiEaBSbfc8K 1 NEKfcJJD*.-C**nU 
^;UT*ffifcBbfc 0 fflaj«&«#flKi*^*^AT-?^U «E«*8bfcft. S 

MSMt&fo (526«g)%fllfc. 
ltt£ : 2 1 0 - 2 1 1 V ; 
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'HNMRX^^h;U (270MHz, CDC1 3 ) 5ppm : 2.08 (3H, s) , 3.02 (6H, s) , 6 
.37 (1H, d, J=2.5Hz), 6.64 (1H, dd, J=2.5 &tf 9.0Hz), 7.06-7.12 (1H, in) 
, 7.13-7.29 (3H, m) , 8.01 (1H, d, J=9.0Hz)„ 



1 7 

2- (2-^;i/7x~;i/) -4- (i-ea'jy~;iO 

(17a) 2-^y , J)]y^^i/-4- ( 1 - £o l ) S?r-jU) ^BTO^f-^U 
#^1116 (b) T-^6nfe4-75y-2-^y^;U^^^mif^^ 
;b (598mgK 1, 4-S?3-F7*V (0. 31ml) £ <fctf*j*Sg^ N U •> A (786 
ng) ©A^t/f JI/*X*D75 K (10ml) i6Ml3 0ttl. 5B#M# 

iT,^ B H B%-r V^"nt°;i/i-x;i/-^^> ( l l ) T«M"£C tiCJ: 9> 

mmit&yn ( 5 0 1 m g) *mtz 0 

»£: ■ 1 43- 1 44*C ; 

l HNMRX^^h;i/ (270MHz, CDCl 3 )5ppm : 1.99-2.04 (4H, m) , 3.28-3.33 
(4H, m), 3.85 (3H, s) , 5.18 (2H, s) , 6.05 (1H, d, J=2.0Hz), 6.15 UH, dd 
, J=2.0 IkXf 9.0Hz) , 7.28-7.41 (3H, m) , 7.55 (2H, d, J=8. 5Hz) , 7.84 (1H, 
d, J=9.0Hz) o 

(17b) 2 - M K n # 4 - ( 1 - hTn 'J *J~fr) $&SB^ ^ 
(17a) r-|#e>nfc2-^>S?;U^=¥2/-4- (l-tn'Ji?^) 
^cUrK*^ (1.25g) £ 5%A^5/^A-^ (0.62g) &J-?y->H/ (12ml 
) £TY?tYU7?y (4ml) CD^^I*. TKfgtfX^fflMT 7 0 TCT- 1 . 5 

o C tC J: 0 x (446mg) fcftfc. 

fife*: 1 2 4-1 26X: ; 
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'H NMRT^? HU (270MHz, CDClalSppm : 1.95-2.04 (4H, ■) , 3.29-3.38 
(4H, in), 3.87 (3H, s) , 6.01 (1H, d, J=2.0Hz), 6.08 (1H, dd, J=2.0 RV 9 
.0Hz), 7.64 (1H, d, J=9.0Hz) o 



(17c) 2- (2-^^7*^A/) -4- ( l - ') *>~)\A &Egr 

2-fcKn*2/-4-.*N* ^MMm^JKDiXtf 9 (17b) tr 
fl}e>ttfc2-fc>*a*S/-4- Slll/fWl^l 
x (6b) fclSlfcCUTffi^fclfe&fc. :ft*5/>l*W5A^O? 

t E«fc 0 x ttftltefcWftfc LT«MHfc£«!lfcJH35 6 5 %Ti#fCo 

'HNMIU^MI/ (270MHz, CDCl 3 )5ppm : 1.98-2.00 (7H, n) , 3.29-3.38 
(4H, in), 3.58 (3H, s) , 6.28 (1H, d, J=2.5Hz), 6.52 (1H, dd, J=2.5 9 
-0Hz), 7.05-7.28 (4H, m)„ 

d7d) 2- (2-^f;i/7j:^) -4- ( i - bra 'J y^;u) ScJftg 

It 

(17c) T-me>ntz2- (2-^f^7x^H -4- (1-fcTo'J 
^-iH $111^^ (369mg)t7K^tUf-7Al^<in^ (524rog) J 
-h (4ml), f F7tFn77> (4ml) 5tf* (1ml) (OS^»t-6 48|FI 
J[]«tiE8KUfc. gM^ESltfci« 1 N$g«*J)D*.T*«U M#)%B^ 
&x^T-ttl£BLfc. fflHti««M^^-V^AT*^b, SEAMS Ufcgfc 

& (157mg)fcSfc. 

213-215t ; 
'H NMRX^.? h;U (270MHz, CDC1 3 ) 5ppm : 1.98-2.14 (7H, m) , 3.29-3.42 
(4H, ■), 6.25 (1H, d, J=2.5Hz), 6.51 (1H, dd, J=2.5 9.0Hz), 7.08-7. 
33 (4H, m), 8.01 (1H, d,J=8.5Hz) 0 
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1 8 

(18a) 2 - 4 -.^EJU/E 'J y^cJSiflM ^ 

16(b) ti# e>ftfc 4-7$y-2-^y s/$mirS* ^ * 

(598mg) . 5?ifU^'J3-^« 5?-p- HS'l'-h (967mg) &tfBft«* h 
•j A (786mg) ©^Wf^*X*a7$ K (10ml) 1 3 0°CT* 1 . 

(267mg) 

HLdS : 1 1 2 - 1 1 4*C ; 

'HNMRX^^h^ (270MHz, CDCh) fippn : 3.28 (4H, t, J=5.0Hz), 3.89 ( 
4H, t, J=5.0Hz), 3.92 (3H, s) , 5.22 (2H, s) , 6.47 (1H, d, J=2.5Hz), 6.53 
(1H, dd, J=2.5&tf 9.0Hz), 7.33-7.47 (3H, m) , 7.58 (2H, d, J=7.5Hz), 7. 
90 (1H, d,J=9.0Hz)„ 

(18b) 2 -\L J&gMMM-^ 

(18a) TM#e>n/i2 -iy vn,** */- 4 -*;u* 'J 

(16d) fcP«CbT» «flMk-&4**JR^9 5 96T-|#fc. 
BL&: 1 0 8- 1 0 91C ; 

•H NMRX^? (270MHz, CDCl 3 )6ppm : 3.29 (4H, t, J=5.0Hz), 3.83 ( 
4H, t, J=5.0Hz), 3.90 (3H, s) , 6.34 (1H, d, J=2.5Hz), 6.40 (1H, dd, J=2. 
5 &tf 9.0Hz), 7.69 (1H, d, J=9.0Hz) o 



(18c) 2- (2-/^;u7x^ju) -4-€M | j ; ! giii8^f^ 
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6b) t®mZLXfflEJmi*nt:o cn^>'j*n*7A^D7h^7^ 

feW^il bTH^k^=SrlK$9 3 %xmtZo 

'HNMRX^HU (270MHz, CDCl 3 )5ppm : 2.07 (3H, s) , 3.28 (4H, t, J= 
5.0Hz), 3.60 (3H, s), 3.85 (4H, t, J=5.0Hz), 6.64 (1H, d, J=2.5Hz), 6.87 
(1H, dd, J=2.5&tf 9.0Hz), 7.05-7.10 (1H, m) , 7.15-7.30 (3H, m) , 7.98 ( 
1H, d,J=8.5Hz)« 

(18d) 2- (2-^^7xr.;i/) -4-^'j;$g§B 

(18b) xm<ontz2- (2-^fJl/7x^) -4- (1-fcTn'J 

m§^f-;K7)^oicffl^«. (i6f) tmuizLxm^mvazm 

£t\Z£ 0ilM^i$84%f#f:o 
20 1-2041C ; 
'HNMRX^HI/ (270MHz, CDCl 3 )5ppm : 2.08 (3H, s) , 3.29 (4H, t, J= 
5.0Hz), 3.84 (4H, t, J=5. 0Hz) , 6.60 (1H, d, J=2.5Hz), 6.86 (1H, dd, J=2. 
5 9.0Hz), 7.05-7.11 (1H, m) , 7.15-7.31 (3H, m) , 8.03 (1H, d, J=8.5H 
z) , 

1 9 

2- (2 -^f-;i/7^^-;u) -4-bT^'JS?ygBlfK 

(19a) 4-7^7-2-H KP^S/^cmgttJ.f-JU 
4-7^-2-fc Ka#$/SJB.§K (25g) £3 9ft*^l/ (26. 7g) (DT-t 
h ^ h 'J ^ (250ml) S^tfiK* 1 v 8-97ift:'^^n [5. 4, 0] -7-* 
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-fu \i)i^-r)\y-^m^)vx'\m. wttzctK**)* mmit&® (15.8 

g) £#fco 

Ii>* : l l 4 - 1 1 6t; ; 

'H NMRX^? h;U (270MHz, CDC1 3 ) 5 ppm : 1.38 (3H, t, J=7.0Hz), 4.12 ( 

1H, br.s), 4.34 (2H, q, J=7.0Hz), 6.13-6.17 (2H, m) , 7.63 (1H, d, J=9.0H 
z) o 

«fcO, SS-fk^ (6.33g)ft!#fc. 

(19b) 4 - 7$ y - 2 -^vyA/t^^.§i^ 
BBfcjfcttTkS&ffc-J-HJtfA (1.32g)%£tfN. N-5?**;U7-feh7$ M 
25ml) £<fctfHUJ-> (25ml) &&m\Z. 1 9 (a) Ti§£>nfc4 - 7 5 

y _ 2 - t Ko^^l.Sli^;K5g)©N, N-^fA/7-th75K (25ml 
) ?s«MfiT'$TU S£4*fc3 0#IH]MST-«#Ufc. cniCWt^v^^ 
(3.61ml)<DN, N-i^/f-^T-t h75 K (10ml) ?§f«%MST-?STb, 

;Ui-T;uT*^t6£<^£9> M^k^ (3. 44g) %*#fc. 

It*: 1 2 4- 1 27°C ; 

'HNMRX^HU (270MHz, CDCl 3 )6ppm : l. 32 (3H, t, J=7.0Hz), 4.00 ( 
lH, br.s), 4. 31 (2H, q, J=7.0Hz), 5.12 (2H, s) , 6.24-6.27 (2H, m) , 7.30- 
7.41 (3H, m), 7.51 (2H, d, J=7.0Hz), 7.77 (1H, d, J=7.0Hz)„ 
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(19c) 2-^ym'>-4-^')y^ ScMSr K J- * ^ 
19(b) T'tf 6tlfc4 -T $ V - 2 -^yi^l^* 
(2gK 1. 5-^a-K^>^> (l.lOmD^cfct/S^^h 'J^A (2.48g) 
CD^t^WX*ar$H (30ml) *g£?«%l 3 0"CT-2B#P H 1IS^LfCo S 

/l) ^ffl^T^f^C^iCcfcO, |g B B H 't4(D@^t^ (1.70g)*&fc. 
H*: 8 7-8 9-C ; 

'HNMRX^WU (270MHz, CDCl 3 )Sppm : 1.33 (3H, t, J=7.0Hz), 1.60-1 
.73 (6H, m), 3.20-3.33 (4H, ■) , 4.31 (2H, q, J=7.0Hz), 5.15 (2H, s) , 6.4 
2 (1H, d, J=2.0Hz), 6.48 (1H, dd, J=2.0 frff 9.0Hz), 7.30-7.41 (3H. ■) , 
7.54 (2H, d, J=7.5Hz), 7.82 (1H, d, J=9.0Hz). 

(19d) 2-HKP^^-4-e^'iyy tcMMMs-f-Ar 

d9c) T*M6nfc2-^>^;i/^^->-4-t'^';^ysms^ 

f-A/ (0.7g) t5%X?WJ*-BiM (70mg) 3-?J-)V (70ml) 4\ ** 

m«4?0i:bTlfM^#l (514mg) 

'HNMRX^HU (270MHz, CDCl 3 )5ppm : 1.38 (3H, t, J=7.0Hz), 1.52-1 
.70 (6H, m), 3.26-3.38 (4H, a), 4.34 (2H, q, J=7.0Hz), 6.32 (1H, d, J=2. 
5Hz), 6.38 (1H, dd, J=2.5 &tf9.0Hz) o 

(19e) 2- (2-^f^7x^) 

2-kh*n^->-4-^h^f ^MMMJ-f-^OKt) 0 \Z&%m ( 1 9 d ) T* 
jie»nf:2 - t h'a#i/ - 4 - tXij i?y$ltiif Mffll/^fe ( 

6b) tftm\zbxm&im*nizo cti^'jA^^A^n?^??^ 
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mmKWit Lxmmit&tozm&z 3 %xmtz 0 

'H NMRX^ (270MHz, CDC1 3 ) 6 ppm : 0.94 (3H, t, J=7.0Hz), 1.60-1 
.72 (6H, in), 2.08 (3H, s) , 3.28-3.37 (4H, m) , 4.00 (2H, q, J=7. 0Hz) , 6.6 
2 (1H, d, J=2.5Hz), 6.86 (1H, dd, J=2.5 &tf 9.0Hz), 7.04-7.28 (4H, m) , 
7.95 (1H, d,J=9.0Hz)o 

(19f) 2- (2-*?-Jb7*~b) -4-\i^ l )i/J&nm 
#%fW (19e) X%htltz2- (2-^f^7^;H - 4 - t^'J 5V£ 

;u©tf:fe9K:BJiv&flk (I6f) t^mzLXWEM^Wzo mhti 

il{^^©3 9 96T#fc. 
It*: 1 7 4-1 76T; ; 

'HNMRX^?h;U (270MHz, CDCU) 6 ppm : 1.55-1.72 (6H, m) , 2.09 (3H, 
s), 3.29-3.38 (4H, m) , 6.59 (1H, d, J=2.5Hz), 6.85 (1H, dd, J=2.5 &tf 9 
.0Hz), 7.09-7.29 (4H, in), 7.99 (1H, d,J=9.0Hz) o 

m^m 2 0 

2- (2-^Wx^;i/) -4-^^)\y^t^MMM 

(20a) 4 - ;i/A^e-r -> - 2 - ( 2 - ^ f-;u7 x~ 

(5d) Ti#6>ftfc4-fc h*n*$/- 2- (2-/fil.7x-W £S 
(6.5g) £>^^;i/*;l/A7< K (32ml) MHbiV (32ml) 
J§»JC 5 5 %rm.im\t± V U * A (1. 29g) £flD;t> ^ST* 1 B#M#L fc. ?I 
£w£N, N-^^I/^^UA'^E-OU^O^ K (3.76g) 
75 K (5ml) i§??a£MU 6 0^r2l$B!B*#Lfc. KCTtCBtS^^flP 
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mntb ximn&to (8 . 75gi zmtio 

'H NMRX^? (270MHz, CDC1 3 ) Sppm : 2.11 (3H, s) , 3.34 (3H, s) , 3 
.45 (3H, s), 3.61 (3H, s) , 6.96 (1H, d, J=2.0Hz), 7.08-7.31 (5H, n) , 8.0 
3 (1H, d, J=8.5Hz). 

(20b) 4-1/^^)1* 2- (2-^fJl/7xXj|/) g 

#%0Q (2 0a) TW€>ftfc4-S?*^;i^tf*A/A^;Utf*S/-2- (2 
-^Wx^) £.&#K*?-A'(8.75g) 3:2 5 0U-lHFWlfc. 
ttlfc 2/ ') * yjl/* 5A^n7h^77^- : = 

3/1) fcffi^Tffi»-r«SCfclC«*:9. fttfttfCfc bT«Sft£«0 (8- 34g) 

'H NMRX^^ 7 h )\/ (270MHz, CDC1 3 ) 5ppm : 2.09 (3H, s) , 3.06 (6H, br.s) 
, 3.61 (3H, s), 7.09 (1H, d, J=7.0Hz), 7.13-7.31 (3H, n) , 7.39 (1H, d, J 
=2.0Hz), 7.56 (1H, dd, M.URZf 8.0Hz), 7.95 (1H, d,J=8.0Hz) o 

(20c) 2- (2-*3-)l7 -A-M-i^ttMMm*?-^ 

#3»w (20b) r*t#e>n/i4-^^^;u^>ii/A^'f;uf-^-2- 

;U7x-;U) (2.4g) <D*?;-J\/ (20ml) jgi£K:8 5 96#&4t 

rt 'J9.Ml.92g) £fln;t* 5 0*0-^2. 5B#M#Ufco Si5»**«EaBS L 

$3SSttfc. «ETS§K%S^T*ClfctCJ:0«PK©S2- (2-^Wx- 
-4-/J^yh$lWf^ifc. cn®?^f-^A/A75 K (20 
ml) mWi\Zl, S-?7-9\Z*s9u [5, 4, 0] -7-9Vf-b> (3.27ml) 
S^t^^V (1.81ml) fcjJDA., MST-3B#F B ^ti#bfco StwSSSCftBif 



I 

I 
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fcLTlSflMt&4*i (l.83g)%f#fc. 

'HNMRX^MU (270MHz, CDCl 3 )6ppm : 2.07 (3H, s) , 2.50 (3H, s) , 3 
.60 I3H, s), 7.03 (1H, d, J=2.0Hz), 7.07 (1H, d, J=7. 0Hz) , 7.17-7.30 (4H 
, m), 7.92 (1H, d,J=8.0Hz)„ 

(2 0d) 2- (2-^f-jl/7ar.;t/) - 4 - * f^l/f-ar&l.grB 

(2 0c) X-&e>tl1Z2- -4-/f-A^*£ 
BSffi^f-A' (600mg)©^^y-;U (6ml) fc?K(2nl) g^iSlC* TfOBMfcUf- 
l?j<ft^(185rag) fcflPA., 6 0tl?16S|rWbf;o StM^HS&Mffil 

L tmtaH (500mg) *mtZo 
BUS. : 109-1 ICC ; 

'HNMFU^HU (270MHz, CDCl 3 )6ppm : 2.06 (3H, s) , 2.49 (3H, s) , 7 
.00 (1H, d, J=1.5Hz), 7.06 (1H, d, J=7.5Hz), 7.14-7.30 (4H, n) , 7.97 (1H 
, d,J=8.5Hz) 0 

j 2 1 

4--r yyot:°ji/f-^-2- (2-jtf-;U7x~ju) gof.gfB£ 
(21a) 4--(Vyni:W-2- ( 2 -/f-;b7x~A,) gMIM 

#3fffl (2 0c) 04 , fBH*fcUT^6n/£4-^^*yh-2- (2-*^JU 
7iiJH ££lrIM* : JM2.00g) (Di/p<^;U*;i/A7$ K (20ml) r&jKiC 
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1 4 1 

1, 8 -S?7-»f tTS/*n [5, 4, 0] -7-^>f-t> (3.69ml) &tfftft-f 

yyntf;i/ (3.28mD ni&x-3mfflmnbtz 0 mMm\zmm^)^ 

Ttf^lfc^ (2.02g)£?i|fco 

'HNMRX^^h;U (270MHz, CDCl 3 )5ppm : 1.35 (6H, d, J=6.5Hz), 2.07 ( 
3H, s), 3.60 (3H, s) , 3.43-3.65 (1H, m) , 7.07 (1H, d, J=7.0Hz), 7.14 (1H 
, d, J=2.0Hz), 7.15-7.32 (3H, m) , 7.33 (1H, dd, J=2.0 RU 8.0Hz), 7.90 
(1H, d, J=8.0Hz) o 



(21b) 4--fV^nt:;W-2- (2 3-)l7 
(2 1a) Ti#e>nfc4-^yya 
iU) %MMM*?-)\/ (2.02g)<D2 h*S/x?y-;U (20ml)f§SRiC 85%7K 
^k* 1 ; 9ix(1.13g) 3rJjn>L, 2. 5iHMI$lfc. StD^'&ilitEiillU 

^^yt^mo^v^u^^-T^X'^iyrmm^t^ (i.79mgi ^#fc 

o 

it! * : 9 1 - 9 2 "C ; 

'HNMfU^HU (270MHz, CDCl 3 )5ppm : 1.36 (6H, d, J=6.5Hz), 2.07 ( 
3H, s), 3.55 (1H, quintet, J=6.5Hz), 7.07 (1H, d, J=7.0Hz), 7.12 (1H, d, 
J=2.0Hz), 7.15-7.29 (3H, m) , 7.32 (1H, dd,J=2.0SO t 8.5Hz), 7.97 (1H, 
d,J=8.5Hz), 



2 2 

4-^<h^->-2- (2-^;i/7x^JU) 7x^M 
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(22a) 4-/ h*f-2- (2-^f-^7xr.jU) *<>y¥fo7 hl-fo 

(3.90 g, 14.4 mmol)<Dr Yy t KD7 7^(40 ml) 5 0°CIilTT 

lMfcJMfcSH' V^;ur^5-^ A • b;i/*>?§HS(33 ml) %SSTU ?Ft&S8 

LTiSIMfc£tt(3.21 g,JH$97%)fc»fc. 
HL& : 8 3. 5T: ; 

'H NMRX^? (270MHz, CDCUSppm : 1.35 (1H, br.t, J=5. 5Hz) , 2.08 
(3H, s), 3.81 (3H, s), 4.28-4.40 (2H, m) , 6.70 (1H, d, J=2.5Hz), B.92 ( 
1H, dd, J=2.5M 8.5Hz), 7.15 (1H, d, J=7Hz) , 7.20-7.30 (3H, ■) , 7.44 
(1H, d, J=8.5Hz)„ 

(22b) 4-Xh*z/-2- ;i/7x^;i/) 7x^;l/7-trh^h 

T;U3-;K2.28 g, 10 mmol) fl9$??n;k* * > (30 ml) ^jffiiC^T. ^tf — 
)\s?Uyj K(0.80 ml, 11 mmol) <DS/^a;M ^ V (3 ■USftBteSTTU U&WL 

zmuT'immtmi,tzo KJEi$&«ffi»i6u msm\z^y^y^tKixxms. 
mm*-tzzk*3®m'omi>tz< > ti6tife^n«y7"0^^^^7^ k(2 

0 ml) mmiZi/7yiti-h 7^(1.00 g, 20.4 mmol) MT' 1 6B#IU! 

, 6 0^r*2i$ffl«#ufcfc» rax*;n:*fcijQa., raif-;H£#wtufc 

1-^57 -r- (iStBiSSI :^-9->ft»if-^=5 : l) £ffli/>T*ig!U 
T, * a y 7tt©aaMfc£«lU.65 g,«7 0%) %»fc. 

'HNMRX^MU (270MHz, CDCl 3 )6ppm : 2.08 (3H, s) , 3.34 (2H, s), 3. 
82 (3H, s), 6.74 (1H, d, J=2.5Hz), 6.94 (1H, dd, J=2.5&tf 8.5Hz), 7.11 
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(1H, d, J=7.0Hz), 7.21-7.35 (3H, m) , 7.45 (1H, d,J=8.5Hz)„ 



(22c) 4-^b^->-2- (2-^fJl/7x^) 7x~;UffEgg 
#%0IJ2 2 bTi#6ftfc4-^ h**/-2- (2-/f^7x^H 7x-* 
7-fe h-h UJt, ((MO g, 4.64 mol) K^rv^y -;M20 ml) 
5 96*Kft* 'J •> A (2. 00 g, 30. 3 mmol) ^JDA, 1 4 0 "C^MLhT 8 
ftLfco SCTtC?K(20 ml) MK6 N^»%llDATIH4t bfc«» ftK 

bfc&> S«%«ES*UTS/ny^tt©fllfiB^^I3!l(0.84 g, 71%) fcftfc. 

'HNMR7^?h;U (270MHz, CDC1 3 ) 5ppm : 2.05 (3H, s) , 3.30 (1H, d, J=l 
6.5Hz), 3.41 (1H, d, J=16.5Hz), 3.80 (3H, s) , 6.71 (1H, d, J=2.5Hz), 6.9 
0 (1H, dd, J=2.5&tf8.5Hz), 7.10 (1H, d, J=7. 5Hz) , 7.16-7.30 (4H, m)„ 

ACATfiBSfEffl 

-f-*n$?*;U. h 2 5 9^, 8 1 5W.nW.S 1 9M (1984^): A. 

C. Ross et al., J. Biol. Chem., 2 5 9 , 8 1 5-8 1 9 (1984)) .%3(fiUfc 

ED^ 7yHIF^OV-A%, — ^jg^itfcSprague-Dawley^y 
nx6©M 5?* — • *-? • ;W*as?*^ • 'J-, 

2 5 7^, 2453H7 7 J^2459M (1982^): A. C. Ross et al. , J. Biol. Chem., 
2 5 7 , 2453-2459(1982)] iCffiot, SSU mmtttLtZo 1 0 0 uM 

C] ^b^^;Koleoyl)-CoA, 2mMS/f-^XI/-l' h-)^^tf8 0 uM ^flU 
«7;U^^y^W1-^0.15MU>^^»)^^^M (pH7.4)iC6 0- 1 00 u 

fK^5 u 1 (2.5%v/v)jQA, MIS© 'J 'J ^A^M^P^-T, 2 0 
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OulfcU 3 7°CT-4MMLfco -toft, x^y-;Hml^DnbT, ft 

: A+f y/i?xf ^i-f ^/ft» = 8 5/15/1) T#®tU *<Dfflm 

(%) £##X ACAT?§tt(D5 0%P§^T-5(Z) 

[3f3] 



I Cso (ng/ral) 



104 

146 
72.6 
89.8 
89.1 

137 
54.2 

105 

145 

122 

129 

184 

178 



mm 1 1 oxt^fti 
mmi 2(D4t&<®} 
mm 1 3<o4t&® 

mm i soit&m 
mm lGMt&to 
mm 1 7<D4t&® 
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wmi 80)4k&m in 

WI19©M 120 



*mm i 

150 mgc7)7? h~X. 50 mg <£>-fe;Ua -X&tf6 mg^XfT'J 



*fgw©tt£ ! ft (i) xtt-€-©ra±¥FS$n**ai±» flinter^coA: 

3L/Xfa-^7e/;^7VX7x7- tf (OT> ACATtBSIB-r^o ) IfiS 
»l) s 7rn-AMM^h^<D^^mL<li^M ($#1^ *S£BRI) 

^rX h U v. *M^^^f;i/fyy>©J;9^fv7yiitt: ; 5&§|-fe;un- 
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n'J Yy<D&*)mWfemzntz. fv^X -t;i,n-xf&g&f£) , ffi&m ( 
HAfcL ; Xf/'J >i ; Xf 7 'J A, Xf7'jyl-7^ 

£ ; h ^^(DXDtaiJJl^ymi- h •>> "7Ai£ ; h U ^AOU 

© «fc 9 ft 7 -7 'J AHB5K£ ; JUMcflHa© «k 9 fc^KJi ; Huia<Z)KJBffll 

*K mn&S-Om&Mt. 10^0 1 BTPBl Omg («H8»CU» 5 0mg) , 
±PglOOOmg (fifiliCH, 5 0 0mg) »IJRrt&4<Di§£l;:W\ 10^ 
0 1BTPS0.1 mg (JffjilCtt, lmg), ±PS5 0 0mg (fiftSKli, 100 

mg) fcjsSActtbt* lB^O i7iM6|liSttic(5i;Ta4-r*c:fc*«a*U 
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1 . -JlS5£ 




R 



Y-CONK 



r^R 2 



R' 



X 



(D 



Xtt, & =CH- Xfct =N- fc^TT^Sfc^U 
r 1 t±» jkJ&lTPXfctc; -c 8 7;i/*;uS£^b, 

iGft* c, -Ce 7;u*;uS* ao^v-c, -c< 7;u=¥;u*> c. -c« 7 

r 4 t± 4 tKSJI^ Aayyjs^ c. -c. 7;u*ju«. c, -c. 7)i? 
c, -Ca r^^tfS* ig«i$nwc4)J:^C6 -c 10 7';-;u 
S ADyyfi?, c, -c 6 7)i*)im. c, -c 6 7;U3*$/ 

a, c, -c 6 r^^^u^^S. c, -Ca 7;u#y^;i/S, c. -c. 7;u# 

-c,o7 i ;-;^ d f^a (OTS&Sfct, r 4 ©Ca -c,o7';-;i/SoM«^ 
p— ©a**?. ) . a&sftTi/N-c^i^Ca -c,o7';-;u^^s (&s& 

R 4 (DCs -CioT';-;Hi©«ftai:|n|— <D*%^1". ) » w&ztix 
i/vcfcJ^Cr -c,i75;u*;u£ R 4 <£C 6 -Co7'J-;uS 

*^>S (&B&£tt« R 4 ©C B -C,o7 i ;-;i/S<7)^Si:^— <Z)a^^1"o 

) , ntftsnri/^Tfei^CT -Cxz7?)\s*A>**m (MB&sti* R 4 v> 

Ca -CoT'J-JUaoB^SfcH-©**^. ) * 2>-c, -c 6 7^;u 
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7 ^ j mmmmm u < &ffimm=f-%$ hx *> «t ^ 3 nm 6 mb&kt $ j 
1-. ] 

%wr*r »; u7^u < &7 -;u^^;u^;ua-^ -oH&Sftxti-e-tt^ 

3. R 1 C, -Cs 7;l/^JUST-$>^l«*<DiEHIIl H7!>M3§2JI<D7 V 

5. R' t-yf-;uSr*$>^IS*(DiBH^lia7!»M^23I<D7 l J-;U'i7l/ 

o 

6 . r 2 a*, tr >>)mx&&m$:ommm 1 jsass 5E©r >; u7 

ifif, c, -Ca t;u*juS, 7;u*n-c, -c 2 7;u^;i/S, 
IBBm i mn^Gmor -;u? I/7SL < (±7 »; -;i^f-;t/#;uA*^ ;uft 
8. r 3 a*» g^^nr^Tt>j;^7x^ua (ga&Stt, 3&*flsH% 
^f^ftixiiifj^tit^i). ) x&z>imommwiimrj¥.wi6M<D 

7 'J — U7^L < tt7 ■;-;u/^;u*;uA^-i';H^«tt:3^i^tie><7)^iI± 
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10. R 3 IM^nfc7x^JH (f£E«&, /fJUSXtt* 

11. r 4 *k ?K«^ ftftJl^ MJF^ HSI1h\ c 2 -c, 7;u* 
j:^7x^ 7x^fik 3-7x^7*n^ 7*y^x 7 

(^ffl^Stt. ft*lSflr* *£«HT. HSJI^ c, -c« 7ju*;u 
a, c, -c* 7;u=i^i/S. >wuf-*S» ^^;bf-^S, c, -c 3 7;u* 
y-ous» c, -Ct 7^*y-f^75/s,' ^rysxtt-Hnsr-*^ ) 
, 2?-c, -c< 7;u#^7^ySXtt5^M6MiStt75ysr'$>^>i«*0ig 
am i EflMSS i omor u -;i/£U7gL < t±7 u f-A/#;uA* ^ 

12. R 4 i^«JE^ C 3 -Cb 7;U*;i/X. C 3 -Cb 7J1/ 

C 3 -C 6 7;U*A^*Ss ti$fttW^J:^7x^k.7xy 
7xiJbft ^>S?;k 7xW, ^y»?ju^s/SL<tt^>y^ 
(&S»Si±* ffcSJJsH^ tefm=F* /h#2/S, 
i^i/S, ^ji/f-*g* xf^f^i, 7-t^;uS> 7-th7 

g, i--traus?^us» i - f^ 1 ; v^;i/SXii4-^^* , j^-;i/ST*$)'i>ll 

*<DiEH^ 1 1 0JI(D7U-^ , 7U7^b<tt7 l J-^^f-;i/^^A*^ 

13. R 4 igfP^ 7W;^ ^ V7WJl/», 7*f-;u®. ^V/f- 
;i/S, t- T*f-;US, ^v^;uS, ^^S* 7*n ^V7*a^^> 
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t- 7^;i/^*S, ^yf-juf-^S, ^*i/)i3-*m. Blfisttwcfc 

«fc^7i-JU, 7x^^ 7*-^^, ^>^A/^^L<1± 

/^y*?;uf-*S (SfiftStt, ftfclBiP, *g*JB^ *^S> *b^>S> 
7^5X12- haST-&£„ ) , 1 - trn 'J S^jUgXfct 1 

- tr* »; i?^;i/ST-$)^!*^<DiBlim 1 1 OH© 7 U -;i/7 U7Sb < 

&7 u -;m A/At -r ji^&{*xtt*tt£©^s±i^3n££. 

14. R 4 7*ntr;uS, 7*f-;uS, ^y^^uS, ^^US, 7*n#*$/ 

on© 7 >J -;U7 utSU < &7 »j jua* w ;i/Si3W*Xtt*tt6© 

1 5. 

N - [4-7>*5/-2- (2-^f;b7i^l/) 7*^] -N' - [2, 
2-^/^-1- (3-tr»j2?;u) ya^] 7U7> 
N- [4-7*h*->-2- (2-* h*$/7*-JU) 7i^)H -N' - [2 

, 2-^f^-i- O-trv^JU) -/at 0 ;!/] 

N - [4-^>f-;i/^^^>-2- (2-^f;i/7i^H 7i^] -N' - 
[2, 2-5^f-;i/-l- (3-tf»;^) 7"nfjH 7U7, 
N- [4-^y^;U^^i/-2- (2-^J^>7x-JH 7xiJH -N* 

- [2, l-Vt+fr-l- (3-tT'J2?JU) ynt°;U] 7U7« 

N - [4-^*^)1**^-2- l2-^f;b7i-;l') 7i^J -N' - 

[2, 2-$M*-;u- l - (3-fj s>;i/) 7"at>] 7U7. 

N- [4-^*^1/^*^-2- (2 h*S/"7i-;U) 7x-^] -N' 

- [2. 2-^^f-;U-l~ O-tfJ^U) 7°af;U] 7U7, 

N- [4-iyi?Xs**5'-2 - (2-^^7x^1/1 7x^] -N' - 
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[2, 2-$?*f-JU-i- (3-t"'j^;i/) yat;;u] ?U7, 

N- [4-^>^l/**i/-2- ( 2 - / h 4 ^7 x~;U) 7*-=JI/] -N' 

- [2, 2-^^^;u-i- o-tr'j^u) ^ ur. 

N- [2- -4-t'7x^-l-^JI/] -N' - [ 

2, 2-^^JU-l- (3-t°'JS>;U) 7"atMU] 
N- [2- (2 ^i/7x;jH -4- t^7x^;U- 1 --T;U] — N' - 

[2, 2-^f-;u-i- (3-t'U^;u) 7*ntf;i/] ^ut, 

N- [2- -4- ; 6M l j;7x^l/] -N' - [2 

, 2-^^;u-i- (3-e»js?;u) -/ne;u] 7ut\ 

N- [6-7>^>-4- (2-/f;i/7x^) fcT'J 3 -^H -N 

* - [2, 2-^^f-^-l- (S-e'JS?^) 9 

n- [6-7>*i/-4- (2-^h^i/7x^) t* 'j 3 - 

N ' - [2, 2-5^f-;i— 1 - (3-f;^;U) 7*U^] 

n- [4- (2-^f;u7x^) -6-^^f-;u^ d fi/t° , ;^>-3-i';u 
] -n' - [2, 2-s//f-;u- 1 - (3-t°>j^;b) 7*ntT;H 7U7, 

N- [4- (2-/ h**>7x-;u) -6-^vf-;u^^^t*»;^>-3--r 
_ N « _ [2, 2-^*^;i/-i- (3-f'J^;u) 71^7, 

N _ [ 6 -^>';u^-dfi/-4- (2-^Wxx;H f'J 3 
] _ N « _ [2, 2-^^;i/-i- (3-k°';^;i/) 7°at;;u] 91/7, 

N- [6-^^5>;i/^^^-4- (2-^h^r^7x^) t 0l J^y-3-^ 

;u] - n' - [2. 2- { s*?)U-i - (3-tf';^;u) 7*n tr;H 7U7. 

N- [4- (2-*f-;U7x^;i/) -6-7x^^'J^>-3-(;H -N 

• - [2, 2-s>**;u- l - O-trysW 7°af;u] •turRV 

N- [4- (2-7< h^fi/7x^) -6-7x-;i/t 0, >>i/y-3 — Okl - 
N* - [2, 2-^/f-^-l- (3-fJ^U) TWJU] 7U7 

1 6. IS*©ieHmiJI7iSmi 5H©T i ;-^7U7SU<iiT l J-;u/^ 
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Tismijo 



1 8. li^igffl^ i mnmm i 51107 ureter 

mm i TOMS? i 5m<D7 u -;u* U7£u < &7 u -;m f-;i/?t7;uA^ ;uf$ 

at * n e (7)^s±im <* ti&mcD&m 0 
&<t\ ii*©®Hm i mnmm i 5ii<z)7 u urm^ < t±7 >; -;m 

;b * ;i/ ^ e>©ra±i^ ^n^tgcD^siw^ waa^sna 

2 2. mxvmmm l l SiI^V-^i^^L^^ 1 ;-;!/^ 
;u ;u A^ ;wf^#x^ft 
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